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Late notice: 


It is with regret Tom Davies announces the closure 
of the Hawkes Bay Branch: The transfer of two 
professional entomologists out of the district 
has been partially responsible for this because 
their enthusiasm is no longer present. 


R.J.Clarke, 21 Ward St Blenhiem has an as new 
microscope for sale: asking price $200. 
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TSTABLISHMENT OF MONARCH BUTTERFLIES 


Pauline Wilson 
Land's End 
No. 7.8.D. Ashburton 


After having had a swan plant for three years in the hope 

of attracting monarch butterflies, it was exciting to see two 
females arrive in early January this year. They laid eggs 
continuously from then on and the first hatched 4 days later 
(12th January), the first to pupate on 1 February and emerge 
as adults 17 days later. Of the four females that appeared 
regularly, two were odviousily aging. 


54 of the eggs laid pupated over the next six weeks but after 
March Oth, none hatched in a healthy well developed condition. 
Two or three managed, after a lengthy struggle, to emerge, only 
to die later as they were deformed in various ways. Many pupa 
darkened normally, dut then changed to other colour variations 
and didn't make i+ and further. I tried bringing some of the 
later ones inside for some of their pupal stage but still none 
were normal. 


A further 40 emerged into perfect butterflies. It was a 
beautiful sight to see on a cooler morning, 12 Monarchs resting 
in various places around the garden. 


Monarchs are established in many parts of the South Island with 
anumber in my nearest town (Ashburton),16 Km away. The nearest 
swan plant to here is about 11Km away out until now, with no 
known monarchs. Our home and garden are 100 metres from the 
Pacific, about 30 metres above sea level. 


How far did those four original females travel to find my swan 
plant, and how do they do it? We didn't see any males. 


It was a very interesting and enlightening summer, not only for 
me and my family cut the many visitors who had never seen 4 
monarch. Many of these people, unless their attention was drawn 
to it, pass by these wonders of nature. 


Perhaps someone could enlighten me as to whether it is the 
drop in temperature that causes so many not to hatch or be 
deformed? How does our season compare with that further North? 
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BLACKBIRD ATTACKING HELMS BUTTERFLY 


On 1 January 1986 at 1300 h I saw a female blackbird (Turdus merula) 

Flying after a Helms butterfly (Dodonidia helmsii) at Mt Bruce, 17 km 
north of Masterton, Wairarapa. Both were about 6 m above ground, and 
the bird snapped at the butterfly unsuccessfully several times as they 


otey 20 m along a glade in sunshine before disappearing into the 
orest. 
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I can find only one record of butterflies (white) being eaten by 
blackbirds in New Zealand (Tily 1943). Blackbirds normally catch 
butterflies at rest (Collenette 1935), but they occur throughout 
Helms' range and could be important predators. However, droppings 
collected from 87 blackbirds in the Orongorongo Valley, Wellington, 
contained no butterfly remains (Dr B.M. Fitzgerald, pers. comm. ). 


Because “it seems to have been so much taken for granted that 
butterflies form part of the diet of insectivorous birds that 
naturalists did not trouble to record observations, thinking it was 
not worth while" (Carpenter 1939), and "most entomologists will have 
witnessed such attacks on many occasions" (Ford 1945), I would be 
interested to correspond with anyone who has seen birds attacking 
butterflies and collate these observations. 


John E.C. Flux 
Ecology Division, DSIR, Private Bag, Lower Hutt 
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LARGE NUMBERS OF FLOWER LONGHORN (Zozion ménutum) 
IN A SUBURBAN GARDEN 


A.C.G. Heath 
12 Green St. 
LOWER HUTT 


On 1st December in my garden at Lower Hutt, I noticed about 

100 Zonion minutum (flower longhorn) on the flowers of carrots 

I had left in the ground. Nearly half of the beetles were 
copulating and the others were either moving over the flowers or 
in positions which suggested feeding. 


An insvection of the surrounding plants including two apple trees 
and some silver beet, showed no signs of the beetles. 


a search of a range of NZ entomological works only elicitated the 
information that Zorzion 4r. were common on native plants and 
little was known of their biology. 


I present this observation in the hope it may be of interest to 
someone and because I normally encounter only about one or two 
minutum a year in my garden and such a population "explosion" 
seemed worthy of record. 


On 8th December, only about 10 beetles remained on the carrot 
flowers. 
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The genus Trisopsis in New Zealand (Diptera: Cecidomyiidae) 


Trevor K. Crosby 
Entomology Division 
DSIR, Private Bag, Auckland 


In a previous issue of The Weta, Jennings (1985) illustrated an 
unnamed dipteran from Mt Cawte, Marlborough Sounds (41 Les, 
173°49'E), which apparently had 4 compound eyes. The specimen 
appears to be a female of the genus Trisopsis Kieffer, a : 
predaceous cecidomyiid of the supertribe Cecidomyiidi: generic 
descriptions of Trisopsis are given by Harris (1967) and Gagné 
(1973). This appears to be the first published record of 
Trisopsis in Australasia (Harris 1967). 


Gagné (1981: fig. 4) and Jennings (1985) illustrate the 
characteristic so-called "3-eyed" condition of the genus. Most 
cecidomyiids have 2 large compound eyes that are holoptic 
(touching on the dorsal surface) or nearly so. The 3-eyed 
condition arises through the lack of mid-lateral facets on the 
2 compound eyes. As the upper parts of the 2 eyes are holoptic 
they give the appearance of 1 upper eye, with the 2 lower parts 
remaining separate to give the appearance of 2 lower eyes. In 
the specimen illustrated by Jennings (1985), the dorsal midline 
of the holoptic eye is weakened, and this is why Jennings 
considered the specimen to have 4 compound eyes. 
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There is a female specimen of Trisopsis sp. in the New Zealand 
Arthropod Collection (NZAC) at Entomology Division, DSIR, Auckland, 
identified in 1984 by K.M. Harris, Commonwealth Institute of 
Entomology, London. The drawings of Jennings (1985) agree with 
the NZAC specimen except for 3 main features: 


1. Wing, bottom vein (CuA2). Jennings shows this vein with a 
short "“hanging'' vein underneath its distal end; the NZAC specimen 
has no trace of a lower "hanging" vein. 


2. Position of wing insertion. The wing of the NZAC specimen is 
inserted higher on the thorax than illustrated by Jennings. 


3. Halteres. Those of the NZAC specimen are not visible (?broken). 
The "haltere" on the drawing by Jennings is in fact the scutellum. 


The differences of 2 and 3 above can be explained by the thoracic 
region drawing of Jennings being more of a dorsolateral view than 
a lateral view. 


The drawings of Jennings have some features which indicate that 
the cecidomyiid figured may be an unusual undescribed species 
(Harris, pers. comm.). The pedicel is shown as 3-segmented, 
whereas in all known cecidomyiids it is 2-segmented, and the 
projection on the pedicel andtenent hairs on the tarsi are unknown 
in other Cecidomyiidae. Unfortunately the NZAC specimen has lost 


its antennae and tarsi, so these features cannot be compared 
with the Jennings specimen. As the New Zealand Cecidomyiidae 
are little known, and many probably remain to be discovered, 
the Jennings specimen may eventually be assigned to another 
genus. 


Biology of Trisopsis 


About 14 species are described in this widely distributed genus. 
Little is known of their biology. The larvae are known to be 
predaceous on various arthropods (Gagné 1973) or suspected of 
being so. Trisopsis oleae Kieffer has been associated with 
Coccoidea as a possible predator in Scuth Africa, Hawaii, and 
Colombia (Harris 1967; Nijveldt 1969), and T. tyroglyphi 

Barnes has been recorded as a predator of the pater 1tch mite, 
Acarus immobilis Griffiths (Acari: Acaridae), in laboratory 


cultures in Leningrad (Barnes 1951). 


The NZAC Trisopsis specimen was collected at Kerikeri, Northland 
(35°14'S, O5/7°E) on 20 October 1983 by U. Gerson. It was on 
a soft wax scale, Ceroplastes destructor Newstead (Hemiptera: 
Coccidae), a widely distributed species (Commonwealth Institute 
of Entomology 1960), which was on the citrus tangelo. There is 
a possibility that this Trisopsis species is predaceous on 

C. destructor. Trisopsis has been recorded as a predator of 
Pseudococcidae but not of Coccidae (Harris 1967). 


Acknowledgments 
I thank Diarmaid Jennings, Pelorus Sound, for supplying information 


about the Mt Cawte specimen, and K.M. Harris and B.A. Holloway for 
advice and reading the manuscript. 
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30 Momona St 
WAINUIOMATA 


Dear Editor 


Danaus plexippus 


There is a pine tree covered with a tree ivy located at the 
back of the Lower Hutt library which is host to a colony of 
monarchs wintering over. 


In April this year, the tree was almost covered; now (7 June) 
there are only about 200 monarchs left. 


I noticed that most of the butterflies on the lower parts 
of the tree were male. 


This tree has been used for wintering over by monarchs in 
previous years. 


T. Pemberton 
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SOME ENTOMOLOGICAL NOTES ON TAUTUKU BEACH, CATLINS, OTAGO 
Brian Patrick 
38 St Albans St Dunedin 


This short article records some intersting moths and beetles that 
were found on Tautuku Beach during 1985. The beach backed by sand 
dunes is a spectacular feature of the Tautuku Bay scenic reserve 
and easily accessible by foot from the main road or from the picnic 
area at its northern end. The vegetation is relatively stable with 
a mixture of natives and exotics; the latter including marram grass 
and lupin. Included among the natives are several south coast 
endemics such as Pimelea lyallii, Geranium sessiliflorum var 
arenarium and Gentiana saxosa. Also occurring in patches is Pingao 
(Desmoschoenus spiralis and Coprosma acerosa. 


A tenebrionid beetle, Pheloneis sp. was found commonly under the 

mats of Pimelea as were the strikingly marked larvae of the noctuiid 
moth Meterana meyricci, itself very handsomely coloured, having 
pink hindwings. The flightless scarab Prodontria praelatella Given 
was first seen on the beach at night in October when one stumbled 

in towards the ultra violet light. Later adults were commonly found 
buried in sand under the Pimelea mats. The species, originally 

known only from the Omaui area near Greenhills south of Invercargill 
has since been found on Tiwai Peninsula too. Scoparia tetracycla 
Meyrick was found to be diurnal on the dunes during February while 
S. feredayi (Knaggs) was found by both night and day. With larvae 
feeding during the late summer on Gentiana flowers is Platyptilia 
repletalis(Walker), a delicate plume moth species. A sister species 
feeds on the same genus on sub-antarctic islands. The blue grey 
noctuid Physetica caerulea (Guenee) appears to be breeding in the 
dune system as several adults were found in October. The species 

is more typical, as is the other noctuid Meterana meyricci (Hampson) , 
of mountainous regions of Otago and Southland, and further north. 

Two rare noctuids were found but they are more likely to be assoc- 
iated with the forested parts of the reserve. They were Graphania 
beata (Howes) and G.fenwicki (Philpott). Coastal rocky areas 
adjacent to the beach have the exquisite diurnal species Charixena 
iridoxa which has larvae thatfeed within the base of Astelia fragrans. 
The larval workings produce a zig-zag patterning on the leaves of 
the host and are very conspicuous. As with many of the other moth 
species present on this stretch of coastline, this species too, is 
more typical of montane to alpine habitats further to the North and 
West. | 
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REARING FRULTFLY (DIPTERA : TEPHRITIDAE) 


J M Cowley 

Lynfield Plant Protection Centre 
PO Box 41 

AUCKLAND 


New Zealand Agriculture Quarantine Service frequently intercepts live 
fruitfly larvae (Diptera : Tephritidae) in produce imported to New Zealand. 
Because taxonomic information is unavailable for larvae of most species, 
it is necessary to rear them under quarantine conditions to the adult 


stage for species identification. 


Rearing Methods 


Larvae are reared in 0.6 litre ‘Agee’ jars with mesh covers held in place 
by screw bands. A light sprinkling of sterile bark chip is placed on one 
side of the jar to give mature larvae a suitable pupation medium. An 
absorbent paper towel or tissue is folded and added to the container to 
absorb excess host juices, otherwise larvae may drown. Finally a 50mm 
plastic lid containing 2-3 slices (each about 3mm thick) of host material 
is introduced to the jar and 10-15 larvae transferred to it. More food 


may be added as required. 


Loosely packed bark allows pupae to be recovered without damage. Sand 
and soil substrates were tested but they became over-compacted making 


recovery of pupae and regulation of moisture levels difficult. 


Pupae are removed daily and placed individually in 12ml glass vials with 
plastic clip on caps. About 5mm of bark is placed in each vial with one 
drop of water. If available at least 10 pupae per host are reared to the 
adult stage. Each set of 10 pupae is placed in a two-tier row of five 
per level inside a stout plastic bag. Pupal vials are checked daily to 
ensure they are not overwet (i.e. condensation forming on inside walls) 
or overdry (bark pale coloured and depleted of moisture). Dates of 
pupation and adult emergence, as well as full details of host and origin 


are recorded. 


Adults are transferred to individual, clean 12ml vials without bark and 

fed on 20% sucrose and/or honey solution. This is placed on strips of 

filter paper inserted under the plastic cap of each vial. Solutions and 
vials are changed daily. After five days adults are considered sufficiently 
mature for all taxonomic characters to be fully developed (Drew et al, 1982). 


At this stage they are pinned and keyed to species. 


The utmost care is taken to recover all fruitflies. As a precaution all 
discarded host material, paper towels, bark and rearing containers are 
boiled. 


Although this rearing technique has evolved from identification needs with 
fruitflies, it is applicable to many other Diptera such as leaf curling 

midges, Cecidomyiidae; vinegar flies, Drosophilidae; leafminers, Agromyzidae; 
houseflies, Muscidae; and blowflies, Calliphoridae. Indeed, this rearing 


method may be adaptable for any soil pupating insects. 


REFERENCE 


Drew, R.A-IL.; G.H.S. Hooper; M.A. Bateman, 1982. Economic Fruit Flies 
of the South Pacific Region. Second edition, Brisbane : Department 


of Primary Industries - 139pp. 
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REQUEST FOR SPECIMENS 


Dear Colleague 


| am interested in receiving New Zealand and Australian specimens 
in exchange for material from several other countries. by 
insect groups | am interested in are: COLEOPTERA: Cara idae 
(all subfamilies); Cicindelidae; Scarabaeidae, (Rutel inae). 


With many thanks and kind regards. 


Yours sincerely 


Monsieur J.B. Lacroix 
TY -HOANT -GUENGAT 
F-29136-PLOGONNEC 
FRANCE 
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21st ANNIVERSARY RESEARCH GRANTS: 1986 AWARDS 


Only two applications for grants were received this year, both 
of which were granted. 


Mr C.3. White, Auckland University. 


$804 For expenses involved with a project on the 
taxonomic status of Stewart Island leafroller 
moths. Non-interbreeding pheromone strains 
appear to occur within leafroller species. Genetic 
analysis will be carried out using gel electrophoresis. 


Auckland Branch. 


$720 This grant is to help with costs involved in the 
construction of an elevated tree platform approx- 
imately 12 metres above the forest floor, to enable 
the study of the higher levels of a forest canopy. 
Work in Great Britain has shown there can be marked 
differences between fauna near the ground and high 
in the forest canopy. 


RUSFARCH PROJECT REPORTS RECEIVED DURING 1985 - 1986 
Mr IT.D. McLellan. 


The microscope and accessories that this grant helped 
to pay for have proved most versatile and useful. The 
manuscript and drawings for a revision of Spaniocera 
(Plecoptera: Notonemouridae) have been completed. The 
microscope has also been used to determine aquatic 
insect material collected in Westland National Park 
as a first step in building up an aquatic invertebrate 
list for the Park. 


Mr 1.&.G. Boothroyd. 


A paper was presented at the 3rd day of the 9th 
International Symposium on Chironomidae entitled 
"Taxonomic composition and life cycles of Chironomidae 
(Diptera) in a northern New Zealand Stream". This 
will be published in the proceedings in "Entomologia 
Scandinavica”. Mr Boothroyd also spent some time 
working at the British Museum (NH). Type material of 
many of the NZ species collected is held here and 
could be compared with the collections from other 
countries. Work on the taxonomy of the Orthocladiinae 
is now continuing back in New Zealand. 


Mrs E.M. Cook 


A copy of Mrs Cook's latest book was received. "The 
Small World ofthe Roadside" is the third in the.series 
which features attractive coloured photographs of 
insects and other small animals and an informative text. 


HAWKES BAY BRANCH 


The past year was again enjoyed by those members who turned 
up for field trips and the evening meetings. At the last 
branch AGM, all members listed attended which was encouraging. 


Unfortunatley most members were unable to attend the various 
meetings due to work pressures and bad weather affected attendance. 
However, the meetings that were held were most enjoyable. 


Unfortunately the Branch has lost John Charles who is now in 
Auckland and Jim =sson is transferring to Palmerston North. 
This is a serious blow to our branch and it will be a struggle 
to keep it going. 


Every effort will be made to obtain more members so as to keep 
the branch active. 


T H Davies 
Chairman. 


A CHECKLIST OF ARTHROPODA FROM HAWKES BAY 


Tom Davies has produced a checklist of the known arthropoda of 
Hawkes Bay. Published by the Hawkes Bay branch of the Royal 
Forest and Bird Society,itis available at $5.00 a copy. Production 
of the 80 page book was assisted by the NZ Apple and Pear 

Barod, the Hastings Permanent Building and Investment Society, 
Hawkes Bay County Council, ANZ, Wesvac and Dalgety Crown Ltd. 


Write to: The Secretary 

Royal Forest and Bird Society, 
407 West Southampton St 
Hastings. 
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AUCKLAND BRANCH 


Nineteen meetings and trips were organised throughout the year 
and attendance at evening meetings averaged 25,and field trips, 
10. Three other trips were cancelled due to bad weather and lack 
of support. 


Branch activities have been recorded in the WETA. This year we 
again held an annual dinner and at one evening meeting a debate 

whichwas again popular. Display tables were well supported at 

meetings. 


Membership was 103 at the AGM in February. Displays advertising 
the Branch were shown at the Entomological Society Conference 

in Auckland and in the Entomology lab at Auckland University during 
its course. 


A demonstration of light trapping and nignt collecting techniques 


was given on a night walk organised by the Auckland Regional 
Authority, 
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"he combined natural history groups project of an aerial walkway 
at Matuku Reserve has reached the first stage of completion, with 
a 12 metre anodised aluminium ladder in a chosen puriri tree. 


The year's programme was organised and printed after the AGM and 
three newletters were posted to branch members and potential 
members during the year. We record with regret the sad loss of 
Branch members Ross Payne and Ken Fox, and the tragic illness of 
Charles Watt and Srrol Valentine. 


1986 Committee: 


Chairman Garth Allen 
Secretary Olwyn Green 
Treasurer Chris Green 
Committee Peter Maddison, Wendy Pond, Pat Dale,Wayne Eivers,. 


HHHHKHHHHHHKRHHH 


MANAWATU BRANCH 


1985-86 was a quiet year, with little activity from the Manawatu 
Branch. The most successful event was an open day at the 
Manawatu Museum, where members of the public brought insects and 
other invertebrates for identification. The museum's insect 
collection was supplemented for display with boxes loaned by 
Entomology Division. Other exhibits included a live bumble bee 
nest and an unsorted malaise trap catch. Over 100 people attended 
the two hour session. 


Evening demonstrations of trapping and curation methods attracted 
only a handful of people, but we feel that this was caused by poor 
advertising rather than a lack of interest. 


Desvite the branch's low profile, interested people do become 
aware of its existence. Our main contribution to entomology in 
this region, therefore, is to inform non-professionals of what 
resources and activities exist, This emphasis may change during 
the following year as we propose an outline programme of meetings 
and field trips on a monthly basis. 


HHHHHHHHHHHHHHAHHHHE 


It's probably of no great consequence but I did notice at the 
last Entomology Conference that 18% of those present were 
wearing beards, 22% were 9 and 60% were either clean shaven 
or had moustaches! 
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OTAGO 


We have had a good variety of topics and speakers at our monthly 
meetings. Speakers have included Barry Donovan DSIR (Vespuéa 
vulgaris, V, geamanica) Control of wasps, Peter Hayden of TVNZ 
Natural history unit who gave us an insight into the work being 
done by his team. President of the Entomological Society, John 
Longworth addressed our AGM and spoke about his trip to Japan 
and china and his entomological and horticultural impressions. 
Janet Gardiner gave us an update on malaria mosquito control 
work in Fiji and Ron Keen gave us an excellent guided tour of the 
Sub-Antarctic islands. Ken Fox and John Dugdale who had been 
doing an entomological survey of the Lower Clutha because of the 
possibility of hydro electric activity, spoke to members about 
this work. 


We finished off 1985 with a social barbeque in Chairman Rob 
Archibald's garden. 


1986 started with an expedition to the Auckland Islands courtesy 
of the New Zealand Navy. Four members were lucky enough to go, 
and at the first meeting for this year they recounted their trip 
to others. 


The protected Natural Areas survey of the umbrella Ecological 
District was the subject of Kath Dickinson's talk. Stephan Halloy 
from Argentina spoke to us about alpine flora and fauna in the 
Andes and compared it to New Zealand. 


There was a field trip to the Lower Clutha region to assist Ken 
Fox and John Dugdale with their survey. Blackhead was tackled 
by seven intrepid members. A hair-raising field trip that was 
rewarded by seeing the magnificent organ pipe formations. 


The Auckland Islands trip was the highlight field trip for the 
members who went on it. 


We have a keen group and feel that the entomological interests 
in Otago are being well served. Monthly meetings have been well 
attended. 


Charlotte Morris 
Secretary 


Entomology Division 


Systematics 


- The fifth Group Leader changeover took effect on Ist April 1986, 
Graeme Ramsay has completed his 3-year term and handed over to Beverley 


Holloway. 


- Annette Walker resigned on 31st December 1985 in order to take up 
a post as Hymenopterist with the Commonwealth Institute of Entomology 


in London. 
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- (Clare Butcher is in London for a period of 12 months, studying New 


Zealand Margarodidae. 


- Charles Watt returned to New Zealand last December following a severe 
stroke. He is in Greenlane Hospital, Auckland, and his condition 


continues to improve. 


- Errol Valentine has retired early due to il] health. Upon his retire- 
ment which took effect 12 March 1986, the collection of reared Hymenoptera 
is being curated and will be incorporated in the New Zealand Arthropod 
Collection. Voucher specimens should still be sent to the New Zealand 
Arthropod collection and other Hymenoptera can also be sent. Specimens 
for identification should be sent to the Curator, New Zealand Arthro- 
pod Collection of the above address. He will forward them to the appro- 
priate specialist. Errol was presented with a ‘Hugh Oliver’ wood 


carving. 


Horticulture 


- Howard Wearing received a DSIR Study Award in November 1984 - 
September 1985. His objective while overseas was principally to in- 
vestigate the implementation of integrated pest control programmes. 
This was done through questionnaires and interviews with research, 
extension and consultant personnel throughout Europe and U.S.A. The 
Study was undertaken at this time in particular to seek pest manage- 
ment implementation procedures for New Zealand horticulture appropriate 
to expanding private sector involvement in technology transfer. 


- Tom Batchelor of the Horticulture Group, Entomology Division, 
DSIR, commenced a three year PhD programme at the University of Cali- 
fornia, Davis, in August 1985. He will be studying in particular the 
application of irradiation for disinfesting fruit and vegetables. 


Nemato logy 


- John Dawson joined the Nematology Section on 3/3/86 as temporary 
replacement of Michael Surrey who is presently working at Otago University 
on secondment for three years. John has previously worked on farm 
management as a technician at Ruakura and on chemical control as a 
field officer with ICI. His nematological activity will consist pri- 
marily of assisting Wim Wouts in developing commercially viable methods 
for mass production of insect parasitic nematodes. 
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Dr Kenneth Fox 


The sudden death of Dr Ken Fox in January 1986 came as a great 
shock to his family and many friends. Born in London, 2.2.36, 
he grew up in the metropolis and as a boy he was almost 
instinctively drawn towards natural history and this became a 
passionate enthusiasm which he retained all his life. Living 
in London membership of the Amateur Entolomogists Society and 
contact with the flourishing entomological community of that 
city stimulated his interest in entomology. At school he was 
advised to make a career of medicine rather than entomology; 
science in those days providing few openings for entry into a 
career. He won a scholarship to Cambridge University and 
graduated MB CHB in 1960. Subsequent training provided 
qualifications in Obstetrics and Gynaecology and an MA. After 
a series of hospital appointments and some experience in General 
Practice, Ken married Margaret. Bul],daughter of a New Zealand 
surgeon and inevitably elected co migrate to this country. He 
set up medical practice in Manaia, South Taranaki and for the 
rest of his life served the largely rural population in the 
traditional role of a General Practitioner with the long and 
irregular hours that maternity and emergency calls in a scattered 
area demanded. He also worked as a visiting anaesthetist for 
the Hawera Hospital Board. 


There was another career which occupied his leisure hours. He 
made the time to participate in the entomological developments 
which have occurred in New Zealand in the last twenty years. 

The contrast between London and Manaia could not have been 
greater and although there was much to adjust to professionally 
there was also the stimulus of a new and novel flora and fauna. 
He commenced the study of this fauna in the back garden in 
Manaia. A moth trap introduced him to New Zealand insects and 
the migrants which arrived from Australia. The investigation 

of these migrant insects led to study of movements from Australia 
and the correlation of these with climatic patterns. A number 

of publications resulted and these are still frequently quoted. 
Within sight of the surgery were the forested slopes of Mt Egmont, 
in the 1950's relatively little known entomogical area. Very 
extensive collections were made in the Egmont National Park 

and the adjoining areas of Taranaki and much data on the insect 
fauna of this region has emerged from this work. Initially Ken 
was largely attracted to the macrolepidopf@éra but in later years 
he became fascinated coleoptera and his interest in this group 
was becoming dominant. He collected insects in most areas of 

New Zealand including expeditions to some of the more remote 
alpine locations. Ken Fox exhibited an enterprise and initiative 
in collecting expeditions and in the field a drive and determination 
to make most of every available minute. He was conscious of the 
limited time that he could devote to his entomological interests 
and unwilling to concede lost opportunities to inclement weather 
or physical fatigue. He also sought whatever opportunities 

that were available for travel to the Pacific Islands where he 
continued to observe and to collect. He was a natural enthusiast 
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who enjoyed his contacts with colleagues and entomological friends 
and his home in Manaia was a stopping over place for a stream 
of itinerant entomologists from all over the world. He was 
interested in conservation and the politics associated with the 
modern movements in this field. He was an active member of the 
Egmont National Park and Scenic Reserves Board. He had strong 
views on the role of the amateur in Zoology being aware of the 
lively and stimulating world of English entomology, he was 
appalled by the scant representation of the amateur in the 

New Zealand entomological scene. Becoming a Vice President 

of the Entomological Society it is sad that Ken's early death 
curtailed the contribution which he would have made to the 
Society in the next decade. Unfortunately, there was never the 
time to do the writing and laboratory work which would have 
realised the full potential of the field studies that he had 
undertaken. This was to be pursued in the tomorrows which 
never arrived. 


R.W. Hornabrook, MD, FRACP 


CONSERVATION SEMINAR 1986 
Entomology Society Conference, Victoria University 


INVITED PAPERS 


"A progress report on the Department of Conservation 
and its role" 


. . Malcolm Crawley 
(Wildlife Service and Environmental Administration 
Review Secretariat) 


The recent restructuring of environmental administration has created 
several new agencies, including the Department of Conservation, and 
has disestablished the Forest Service, the Department of Lands and 
Survey and the Commission for the Environment. 


The Department of Conservation has as its mission the promotion of 
conservation values in the management of New Zealand's natural 
resources and historic places, together with the application of those 
values to the management of the protected and other resources 
entrusted to it. Included in its functions are protection of natural 
resources; facilitation of recreation and tourism (where this is 
consistent with conservation of natural resources) ; provision of 
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information and educational services promoting conservation; and 
management for productive use of resources vested in the department 
(consistent with conservation principles and legal protective status). 


The Department of Conservation will have a major requirement for 
scientific information if it is to achieve its mission and functions 
efficiently and effectively. There is debate over whether this 
requirement can best be met by way of contract to existing research 
agencies or by the creation of a substantial research capability 
within the department. 


Resource managers and scientists from existing resource management 
agencies believe that management and research must be fully integrated 
if management is to be effective and argue that this will occur only 
if the two activities occur within the same department. Proponents 

of the contract research arrangement consider that existing research 
agencies can service the needs of the Department of Conservation for 
scientific research. 


The Wildlife Service management sections (Internal Affairs), the 
National Parks and Reserves Division (Lands and Survey) and the 
Environmental Forestry Division, Forest Research Institute (Forest 
Service) will become part of the Department of Conservation on 

1 January 1987. The current responsibilities of these agencies will 
continue to be met, and doubtless new ones will emerge as the breadth 
of the department's coverage of New Zealand's natural resources 
becomes apparent and generates management and scientific needs. The 
conservation of fauna, including insects, will feature prominently in 
the new department's policies, and opportunities for significant 
advances in management and research will certainly appear. 


THE WETA 1986 9(2) 42-43 
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BIBLIOGRAPHY REPORT FOR 1986 


This has been a year of consolidation. A further Lottery Grant of 
$4,000 has enabled us to virtually complete the checking and correcting of 
the data-base. At present this comprises 46 separate files which will be 
merged into a single master file as soon as the program BASIS becomes 
available on the DSIR data-base computer. This is expected in the very 
near future. Final preparation then requires some minor formation of the 


references and the creation of the index. Publication will then proceed. 


The 1985 references have been processed by a vacation worker employed 
by the DSIR Entomology Division. The Society and Division are at present 
discussing arrangements for publication and operation of the data-base, its 
up-dating, and the preparation of supplements. Publication of the 
Bibliography as a Society Bulletin will require a restructuring of its 
marketing activities, It seems appropriate to have the services of a 


marketing manager to promote and handle its publication. 
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THE POLE OF TYE ENTOMOLOGICAL SOCIFTY Tt INSECT CONSERVATION Id Y.7, 


n.A.Russell 
Zoology Department Yictoria Universityv of Wellington 


This paper aims to examine the irpact that the Entomological Society, 
through the conservation sub-committee, has had on the conservation of 
invertebrates in New Zealand and suggests some areas in which the 
Entomological Society could/should become increasingly involved in years 
to come. 


Although many members are sympathetic to the general aims of conservation 
in New Zealand ard are active under other hats in voluntary societies on 
various boards, committees etc. (e.g. members of park boards), there has 
been little cirect action bv the Societv as a whole beyonc such 
productions as the collecting code in the Guide to New Zealand Entomology 
(Ramsay and Singh 1982) and some discussion of endangered species (Watt 
1981a). 


There have been some significant efforts by individuals e.g. C.Watt 
instigated the successful movement for the reservation of the very few 
remaining sites of the Cromwell chafer Prodontria lewisi and various 
members pressed for the reservation, within Forest Service land on the 
West Coast, of type localities for various insect species. M.Meads and 
others have teen very active in the promotion of reserves for our giant 
wetas and, as a result of that work, some areas such as Mara Island are 
managed in large part for the benefit of the invertebrate population. In 
the sphere of written articles, work such as that of G.Ramsay (1973) on 
rat vredation of invertebrates has done much to alert a wider public to 
the problems of insect conservation, as did the talk by E.Scott anc 
R.Emberson onN.Z. endangered species at the 1985 International Congress 
of Entomology at Hamburg. Although the compilers of the N.2. Red Data 
Book (Williams and Giver 1981) were unable to find sufficiently reliable 
evidence to include invertebrate species, the later I.U.C.N. Invertebrate 
Red Data Book (Wells, Pyle and Collins 1983) was contributed to by P.Johns 
and R.Emberson on the importance of Banks peninsula in invertebrate 
conservation and by G.Ramsav and others with a section on the N.2. giant 
wetas. However, mone of these actions has involved the Entomolegical 
Societv as a bocy in any major way. 


It was with this lack of organisational involvement in mind that the 
conservation sub-committee was set up at the Lake Rotoiti conference in 
1981. The sub-committee has c.10 co-opted members and a convenor, first 
Barbara Barratt followed by myself and now bv Peter Notman. The eurrent 
mave up is given here to encourage members to bring matters of 
conservation significance to the attention of the sub-committee. 


L4 


CONSERVATION SUB-COMMITTEE 1985-6 


PR. Emberson Entomology Deot.., Lincoln Colleve. 

Pp, Johns Zoolory Denartment, Canterbury 'Iniversity. 

p,Maddison Entomolosy Division D.S.1.R., Auckland. 

p.Notman (Convener) Ecolosy Division D.S.1I.R., Lower Hutt. 

“ Potter Penartment of Botany and Zoology, Massey University. 
G. Ramsay Entomology Division D.S.I.R., Auckland. 

L.Poberts Commission for the Environment, Wellington. 

pD.Russell Zoology Denartment, Victoria University of Wellington. 
B.Stephenson Plant Health Diagnostic Station, M.A.F., Lincoln. 
President (ex officio) 


Although the sub-committee can meet formally only 


A.Gati, 2 tS 
ideas from outside and insice 


once 
possible 


the society and to farm 


a year, at 
for the convener to act as a focus for mail and 
them 


the 


out for 


comment, either persuading members of the committee to act on these ideas 
(often in the form of some written comment or submission), or for the 
convener personally to pull such comments together for consumption by 


other organisations and statutory bodies... 


Some plans are notified to the Society, some we have requested directly. 


The following is a list of some of the major plans on 


greater or lesser length have been made, 


SUBMISSIONS/COMMENTS 


Policy Guidelines for Private Indigenous Forestry. 
Draft Management Policy for the King Country. 

Draft Management Policy for North and South Westland. 
Criteria for the Identification of National Reserves. 


Raukumara State Forest Draft Management Plan. 
Auckland Islands Management Plan. 

Catlins Coastal Park Concept. 

Pastoral Lands Assessment - Rock and Pillar Ranee. 


Waipori Farm Settlement - Scientific Reserve. 
Waitutu State Forest National Park Investigation. 
Punakaiki National Park Proposal. 

Snares Islands Management Plan. 

Rodent Quarantine on Island Reserves. 


Draft Govt. Policy for the Management of Wetlands. 
Mavora Lakes Pastoral Park Draft Management Plan. 


which 


comments of 


Forest Council 


Forest Service 
Ww w 


Lands and Survey 


Forest Service 


Lands and Survey 
| " Ww 


Nat. Parks & Res. 
Lands and Survev 


Environment Council 
Lands and Survey 


As can be seen most of these are replies to requests for comments on 


management proposals for land in some form of crown tenure. 
have no doubt been useful, and often the desired end has _ been 
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Such comments 
achieved. 


Usually this has come about through the Entomolcgzical Society submission 
pulling larzely in the same direction as those of other biolorical/ 
conservetion creanisations, though pernaps extending these comments in our 
particular erea of expertise e.%. as a result of the extensive work on 
the insect fauna of the Snares Islards, the management plan comment was 


particularly well informed. 


In general however, specific information on these areas has been skimpy or 
entirely lacking, and with a few conspicuous exceptions (such as comments 
on areas as type lccalities), the submissions have necessarily been 
couched in geeneral terms e.g. the effect of upstream logging on stream 
faunas in general, rather than on those taxa which were known to. inhabit 
the area under examination. 


This monitoring and comment on management plans is an importart function 
of the sub-committee and members are encouraged to bring reports and plans 
to the conmmittee’s attention, but it is basically a response to the needs 
of invertebrate conservation in land of a few limited tenures as perceived 
appropriate by other azencies. 


There are many other areas which could/should be usefully addressed and I 
would like to bring some of them to your attention, with a view to 
discussion of their appropriateness for the involvement of the society. 


Naturally the possibilities are more or less endless. Id just like to 
look briefly at some of the more obvious ones with the hove that the 
Society might consider directly involving itself in some of these in the 
very near future. 


In passing it is worth noting that organised support for insect 
conservation is strong in some other* areas of the world. The Xerces 
Societv in the U.S.A. was founded specifically to promote insect 
conservation and produces an admirable newsletter (‘Atala’), as does the 
Amateur Entomological Society of the U.K. Some relevant publications have 
appeared in recent years, notablv “Insect Conservation - an Australian 
Perspective’ by Tim New of La Trobe University, Melbourne (1985). This 
book contains much that is specifically true of New Zealand as well as 4 
most thoughtful general analysis of what is needed and what we could hope 
to practically achieve in Australasia. 


Inventory and Maopving 

Aspects of this subject are treated more fully by Chris Green elsewhere in 
this volume. The U.K. amateur entomologists have mace considerable 
progress in this direction through the Biological Records Centre in 
Huntingdon with a mapping scheme like the one instigated some years ago by 
the Ornithological Society of New Zealand, based on a division of the 
country into manoping sauares. There are formidable difficulties given the 
number and distribution of New Zealand entomologists and the state of Our 
knowledge of taxa (and especially the lack of kevs to most groups) but it 
might be possible to start with the recording of certain well defined and 
relatively well known groups e.g. the Apidae or the Orthoptera. Perhaps 
the branches could concentrate their field work on gaining a measure 0 
knowleége of the distribution of limited groups, say one year on one 
group, another on another. A national co-ordinator for each group could 
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organise and collate these rather as has heen cone for example with 
whitehnead/ longatailed cuckoo mapping hy the Ornithological Society in 
recent vears. Who knows? The nei: Denartment of Conservation micht be 
persuaded to second someone to organise/ icertify specimens for a_ limited 
time period stucy of particular froups. At very least we mirht organise 
for distribution files for groups of particular conservation interest to 
be kent in a coherent fashion for future use, perhaps hv individuals 
working with the groups. 


Invertebrate Red Data Pook for N.2. 

Despite the misgivings of the compilers of the 1981 New Zealand Red Data 
Book, production of such a list of endangered invertebrates has recently 
been prepared by the ‘Wildlife Service. However, little information is 
available on most of the species listed and dcubtless many other taxa 
could be added. A central record keeping system for information on 
species and larger groups which are known to be rare or threatened would 
be a first step. Perhaps individuals could maintain the records for 
specific groups in a stancard format. With such a svstem queries to the 
parent body could be answerec to the best cf the currently available 
knowledge, and we might have an early warning system for taxa becoming 
increasingly restricted. Any such list would necessarily be incomplete 
given the current state of knowledge but could possibly be produced in a 
looseleaf format to be updated with more sheets as the lmowledge becomes 
available. 


Conservation of particular arthropod groups 


Any attempt at active invertebrate conservation is going to involve tne 
partitioning of scarce resources in terms of manpower and money. It may 
therefore be sensible to attempt the preparation of a ‘priority list’. 
Examples of such priorities could include? 


1. Ancient forms/ living fossils 

2, Groups having undergone significant raciation in New Zealand 
at generic or familial level e.g. the wetas. 

3. Groups restricted to N.Z. endemic plants. 

4. Groups of international significance and/ or particular scientific 
interest. 

5. Special interest groups such as indigenous bird lice. 


Obviously the adoption of such criteria as the above would involve 
including a substantial proportion of our total fauna! FEowever by crawing 
up such a list we can both clarify our own thoughts on the “importance” of 
groups and perhaps identify particularly impertant plant/insect 
associations for the consideration of land managers. 


Particular Species Protection 

The I.U.C.N. Invertebrate Red Data Book lists just seven species for the 
whole of its pacific region, 5 from New Zealand - 4 wetas and a 
terrestrial nemertine. This is partly a reflection on the state of 
knowledge of the distribution of species in this area and partly a 
reflection of the interests of contributors. A rather larger list of 8 
species of special interest is given for the ‘Threatened Community’ of 
Banks Peninsula, but again this is likely to greatly underestimate the 
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situation there, never mird in the rest of the New Zealand region. The 
full list of species is piven here as obviously representing taxa ir need 
of positive protective measures. 


I.U.C.N INVERTERRATE RED DATA BOOK 


NEW ZEALAND IN GENERAL 
pitch Weert enhate =n ee sP BAUR tiled dient sal Av 
Nemertine: Anti ponemertes allisonae 


Orthoptera: Deinacrida carinata 


D. fallai 
D. heteracantha 
D. rugosa 
RANKS PENINSULA 
Nemertine: Antiponemertes allisonae 


Orthoptera: Hemideina ricta 


Coleoptera; Mesodema howitti 
Omaseus pantomeles 
Pheloneis gratiosus 
Megacolabus sculpturatus 
Hadramphus tuberculatus 


Diptera: Austrolimnophila n.sp. 


Lepidoptera: Kupea electilis 
Kiwala jeanae 


A short list of possibly endangered species was published by G.Ramsay in 
the Weta (1977) and intended to be contentious but did not at the time 
attract much comment. This was uplifted, almost unaltered, to become the 
“schedule to the 1980 Ammendment of the Wildlife Act’. These insects are 
now protected by the majesty of the law. The full list is given here for 
ease of reference. 


Orthoptera: Stenopelmatidae 
Deinacrida carinata 
D. fallai 
D. heteracantha 
D. rugosa 
D. parva 
D. tibiospina 
Hemidceina ricta 

Acrididae 

Brachasvis robustus 


Coleoptera: Carabidae 
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Meradromus sp. 
Lucanidae 
Doreus auriculatus 


D. ithaginus 
Scarabaeidae 


Prodontria levisi 
Elateridae 

Amychus granulatus 

A. cancezei 
Cerambycidae 

Xylotoles costatus 
Curculionidae 

Anagotis turbotti 

A. fairburni 

Hadramphus spinipennis 

H. stilhbocarvae 

H. tuberculatus 

Heterexis setiocostatus 

Megacolabus sculpturatus 

Nothaldonis peacei 

Oclandius laeviusculus 

Lyperobius huttoni 


Also on the schedule are: 


ARTHROPODA: 
The Nelson cave spiders 
MOLLUSCA: 
All Placostvlus snails 
Paraphanta husbyi 
All Powelliphanta snails. 
Cytara hisruitissima 
C. tenakiensis 


As C.Watt pointed out in 1981, 3 of these insect species are possibly 
endangered, 2 vulnerable, @& of unknown status and 14 not threatened at 
all! Obviously there are many difficulties with this approach. However, 
we should note the protection under the same act of most New Zealand bird 
species, not all of which are endangered. The are reasons for approving 
the protection of species even though they may not be threatened with 
imminent extinction. The U.K, where invertebrate distributions are vastly 
better known, has only 14 named species in the endangered species 
legislation! But....... having named species has the important advantage 
of giving a precedent for recognising invertebrates as endangered fauna in 
need of protection, and allows the statutory bodies charged with wildlife 
protection the chance to take action - including the possible acquisition 
of reserves. Indeed the Fauna Preservation Committee is now pressing for 
action on these species - prompted by their listing. Legal protection may 
not immediately help a species but in the long run actS aS 2 focus for 
concerns. 


Promotion of research . 
As already stated, we know very little about the ecology of many, indeed 
most, of the insects which might be suspected to be at risk. Currently 
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there are only a handful of government scientists spending any 
considerable part of their time on ecological studies of native insects - 
and they are working mostly on svecies with a commercial significance. It 
is approvriate for us te consider how such research might best he promoted 
both throuzh government organisations and university liaisons and, in a 
smaller way through conservation oriented research topics supported by our 
ovm very limited funds. 


Drawing up of suitable insect reserves criteria 


Often the specific needs of threatened populations or communities may not 
be know but a statement of principles may he possible based on such 
factors as the vargility and seasonality of taxa (e.g some forest insects 
are known not to cross substantial gaps in cover). We know that isolated 
plants of a host species are usually not adequate for the maintenance of a 
species in a given area. For example W.Kuschel’s work at Lynfield bush 
showed that literally hundreds of species of native coleoptera could 
persist in a very small (few ha.) modified remnant of native bush, but 
that these insects were not found on their host plants when these were 
planted in isolation in home gardens surrounding the bush area, 
Statements on the probable population densities of some species may lt 
possible giving us guidelines towards the minimum size of effective areas 
for the conservation of particular species - some densities are very low 
e.g. Elton (1975) showed very low densities of widespreac insects in 
Brazilian and Panamanian rainforests. 


A set of principles of reserve design could te devised and circulated 
widely along with the species and group priorities mentioned above. Such 
a list could be drawn up following the example of Adams and Clugh (1978) 
and quoted by T. New (1985). ; 


RESERVES CRITERIA HEADINGS (Adams and Clugh 1978) 


Knowledge 

Reoresentation 

Use 

Potential economic effects 
Potential conservation effects 
Manageability 

Persistance 

Geographical distribution 
qo. Quality 

10. Variety of values 

11. Searcity 

i Heritage value 

ein Educational utility 

14. Species significance 


DAQYnW Cin Mh — 
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As Tim New has said:- 
"Insects may need a more positive approach than retaining 
them as casual passengers on the reserves band wagon". 
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Ye might wish for example to identify areas such as Pleistocence glacial 
refugia, which are especially rich in species, as areas of possible 
conservation priority. Banks Peninsula could perhaps be promoted as a 
possible site for a reservation of international status. The 
inventory/mapping exercise would help to identify such areas. There are 
also particular species criteria thet should be taken into account 
wherever possible. e.g. the importance of site tenacity and whether’ the 
species is at the edge of its geographical range (the same sort of 
argument that applied to attempting to preserve Kakapo in Fiordland). 


Possibly such reserves advice could be provided on a regional basis with 
someone in each area providing ‘on the spot” knowledge. The promotion of 
suitable persons for Park Boards etc. is an area in which we are already 
active and could perhaps become more so. 


Identification of Indicator species 


The existence of groups of insects particularly susceptible - to 
environmental degredation yet reasonably “visible” and easily monitored, 
are well known for northern hemisphere fresh water environments. T.New 
gives criteria for considering species in terrestrial systems and there is 
some Australian experience with using carabid beetles. The identification 
of such species would be of assistance to other organisations undertaking 
environmental assessments, particularly where, through pressure for 
development, they are of the “quick and nasty’ variety. 


Principles of Quarantine 


The Entomological Society could act as an advisory body, improving the 
awareness of the risks of accidental introductions. Specialists could 
indicate the areas within their groups which they felt most at risk, from 
introductions of competing taxa as well as of members of the same general 
group. Unlike the present emphasis of the government agencies charged 
With administering quarantine regulations this analysis need not be 
economically based. More emphasis might, for example, be placed on the 
Significance of accidental introductions of generalist predators such as 
the ants and the European and German wasps which have already entered New 
Zealand, or further increases in our hemerobiid neuropteran and 
coccinellid fauna. 


Policy for the regulation of the introduction of Biological 


control agents. 

Following up J. Longworth’s presidential address of 1985, with its 
Suggestion of increasing public input into the decision making processes 
in the bio-control area, the Society might like to consider drawing up its 
own policy. Early in 1986 Entomology Division D.S.I.R. produced a set of 
Operating procedures for assessing possible biological agents and the 
Society has requested a_ copy. However it may be appropriate for the 
Society to consider formulating and promoting its own policy emphasising 
its concern for the potential impact on native organisms. L. Roberts 
discusses this question in her contribution to this volume. 


Possible principles might include: 
No introductions for the control of native organisms 
No introductions for the control of animals which have close relatives 
(taxonomically or ecologically) in the New Zealand fauna. 
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No introductions of organisms with knorm wide host ranges 
Insistence on breeding trials with a realistic range of native 
organisms. 


These criteria may be unrealistically rigorous but the possible economic 
benefit of a few should not be weighed too heavily in the scales against 
the potential for environmental damage - this has been done too often in 
this country s history. 


The production of a full account of biological -control introductions to 
date would enable a fuller assessment of the impact of bio-control 
organisms and such a volume should perhaps highlight the potential 
disasters as well as the successes e.g. Trigonospilla brevifaces, 
Glabridorsum stokesii and a number of other introduced hymenopterans are 
now common and widespread on native hosts other than the ones which they 
were introduced to control. Their impact on the numbers of such 
accidental’ hosts has not yet been studied. A rare but preferred host of 
a parasitoid which had a widespread common host, might well be at serious 
risk. The example of the Levuana moth which, as P.Maddison has shown, was 
exterminated by an introduced biological control agent which is still 
common in the area (on other hosts) following the extinction, is one which 
we should consider carefully. 


Pacific Fauna 

Some responsibility may be felt for the whole South Pacific region. 
Certainly Australia does not seem to be very active in this area. Some 
identification work is already being done but institutional and other 
assistance, sensitively offered, could do much good. It might be possible 
to operate through the South Pacifie Environment Programme, which had its 
third South Pacific National Parks and Reserves Conference in Samoa in 
1985 with no direct invertebrate input. This sort of situation should te 
rectified. The production of reports such as the one R.Hay did for the 
International Council for Rird Preservation on the conservation priorities 
for the birds of the Pacific could be considered, (though no doubt on a 
more limited scale), and funding sought under the aegis of the Society. 
Some of the pacific nations are themselves interested in this sort of 
investigation and would welcome, and perhaps materially assist, attempts 
at promoting an examination of their faunas. 


Principles of Pesticide Application 
Many managers of our natural environment will not be aware of the possible 


risk to wildlife from a number of commercially available pesticides. By 
providing a realistic set of guidelines for the timing, nature and 
quantity of pesticide applications the Entomological Society coulc provide 
a valuable service. People to whom this information would be most useful 
include managers of our parks and reserves and those charged with the 
maintenance of our roadway verges. Foresters and agriculturalists have 
more ready access to this type of information; which is not to say that 
the advice is always heeded. 


Publicity 
We have a sub-committee concerned with this area. Obviously the stamps/ 
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emblems/ popular articles on natural history/ ‘N.Z. Woman's Weekly” 
approach is by no means to be dispararec. 


Direct Action 

Reserve purchase may be financially impractical but support for other 
groups with money and/ or expertise is certainly possible. A small 
donation was made by the Society to the Save Our Snails (S.0.S.) society 
but the practical, on the ground, approach is so far one which we have 
almost completely disregarded. 


Raising of substantial funds for conservation work is not impossible. The 
World Wildlife Fund and the International Union for the Conservation of 
Nature are active in Australia raising much needec funds for the Victorian 
Damselfly, and a survey of West Australian buprestid beetles is on the 
waiting list for funds. Preliminary discussions have suggested that the 
New Zealand W.W.F. might well be interested in fund raising for a short 
term, high profile invertebrate project. 


Entomological input into other conservation issues 

The importance of the German wasp as a precator of our native invertebrate 
fauna has already been mentioned but there are other issues. The 
introduction of the flea vector for myxomatosis and the role of the rat 
flea in the epidemiology of a Pasteurella sp. in the rapidly declining 
crested (Eudvotes) penguins on the Campbell Islands are two recent 
examples with which we could have become involved. 


Breeding vrogramme for encangered species 

This has been done under license for some*of our endangered bird species 
C.8. the parakeets, with some releases to the wild resulting. The 
knowledge of the biology of the species which would be gained in such an 
exercise, plus the pool of informed enthusiasts which would he generated, 
would be assets almost as valuable as the successful rearing of the taxa 
themselves. The endangered snail enthusiasts have showed us the way here, 


as K.Walker has illustrated in this volume. 


To some extent captive breeding might be able to pav for itsel?. The 
larger wetas, Peripatoides and no doubt others, would find a reacy market 
with institutions overseas. ; 


It seems to many of us that the time is ripe for the Entomological Society 
to go on to the offensive in the matter of insect conservation in New 
Zealand. I would hope that the Society would now wish to direct the 
Sub-committee into some of the areas discussed - perhaps with a specific 
progress report time. As always the work will finally cevolve on 
enthusiastic individuals. Perhaps members would care to volunteer to 
pursue, convene, record or promote any of these ideas over some discrete 
time interval? At any rate I would hope that the Society would feel 
impelled to actively promote and support such activities, wherever they 
were found. 
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WASPS WANTED 
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We wish to obtain samples of small (2-4mm) parasitic wasps 
that occur in large numbers on fresh cattle dung. The wasp . 
Aphaenreta aotea is found walking over the dung, and is not a 
very strong flier. Its distribution within New Zealand is 
completely unknown. 


We would appreciate receiving any small, winged insects taken 
from cattle dung. They can be sent to us in any container 
and they may be dead or alive. Please include a note of the 
collector, locality and date. 


Our address is: 
Dr Allen Heath 


Wallaceville Animal Research Centre 
Private bag, UPPER HUTT 


Allen Heath, Dallas Bishop. 
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ECOLOGICAL TIME FRAMES AND THE CONSERVATION 
OF GRASSLAND INSECTS 


E.G. White 


Centre for Resource Management 
P O Box 56, Lincoln College 


A paper delivered to the 1986 annual conference symposium on 


insect conservation and published in the New Zealand Entomologist 


10: (in press). 


ABSTRACT 


Four ecological guidelines for the conservation and management of insect 
faunas are developed from long-term field data. Using standardised 
observation, evidence is presented to show that 

a) species rarity is related to commonness; 

b) extremes of species abundance unfold in a pattern over 


the long-term, given ecosystem sustainability. 


It is concluded that the primary task of conservation is to maintain 
systems (including common species) rather than to maintain rare species. 
This is achieved by emphasising ecology rather than rarity, and hence must 
be expressed in an appropriate context of long-term time frames. A century 
of change in the native grassland biota is briefly discussed and related to 


ecological theory and the conservation ethic. 
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GUIDELINES FOR THE SELECTION AND MAINTENANCE OF 
CONSERVED INSECT FAUNAS 


E.G. White 


Centre for Resource Management 


P O Box 56, Lincoln College 
Four ecological guidelines for the conservation and management of insect 


faunas are presented by White (in press). While these emphasise 


conservation in the context of a local fauna, it is frequently the survival 
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risks of individual species that prompt the initial conservation interest. 
Such interests, however, may often reflect a notional scarcity value more 
than an objective assessment of species risk, since formalised guidelines 
on risk levels tend to be poorly developed. Rarity of itself is no 
criterion of risk. There are more rare and uncommon species than there are 
common species, and population risk is inherently an ecosystem consequence 
rather than a species property. Given the continuance of a habitable 
ecosystem, scarce species will usually survive in the absence of special 


conservation measures, 


Accepting that initial interest is commonly focussed on the species 
population, a ranking of survival risks is suggested as a first step in 
identifying local faunas that merit conservation attention (Fig. 1). The 
eight criteria of Figure 1 are based on a mix of historical and current 
information and of population and community ecology. All criteria use 
measurable attributes and are formulated on ecological principles with 
widespread application. For example, Question 3 derives from population 
theory on risks of extinction (see White, in press) allowing also that 
small-sample biases obscure the detection of fluctuations as a population 
nears extinction. Questions 4 and 5 incorporate theory on population 
heterogeneity and survival strategy (e.g., see Takahashi, 1977), and 
Questions 6 and 7 relate populations to the higher level of community 
complexity and stability (e.g., see Hanski, 1985). Question 8 demands a 


trend evaluation of change in community structure. 


In the latter three questions, a comment on interpretation may be helpful: 


Question 6 - it is relative abundance, not actual abundance that is being 
evaluated. Hence a low population density may still rate as 
a high relative abundance if, for example, a local fauna is 
impoverished. 

Question 7 - this question applies to the endemic fauna rather than to a 
particular species and admits two possible sources of 
evidence to gain a single answer. Local abundance can be 
evaluated either on account of actual population sizes 
(whether small or not) or on account of population trends 
(whether declining or not). 

Question 8 - gradual changes (e.g., in agricultural management) may be 
just as important as single-event disruptions, and the arrow 
directions might even be used for extrapolation (i.e. beyond 


Question 8) to the perceived threats from changes still 
anticipated. 
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Indices of Population Survival Risks 


js the known population 
distribution strongly 


jocal sed? EEE LGB 
ai ei 7 INADEQUATE 


Have efforts to 
re-locate a former 
population failed? 


INFORMATION 


Do population numbers 
fluctuate significantly 3 
between years? 


Are non-consecutive 
life-stages present 
at any one time? 


Is the life-cycle ever 
longer than one year? 


Y 


ls abundance ow sf 
relative to other pi Ppt oe a a , 
local species? 
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Is the local abundance 
of endemic species Pi KsemIe -+—--- 
small or declining? (ee ie. Pee 


bs > 
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Have habitat changes 
lessened population ceeds Bl 


abundance? 


* missing generation or brood 


Figure 1. A response chart using eight measurable criteria to assess the survival 
risks of species populations. The eventual index at Box 8 is a 
formalised indicator of population risk but not the sole arbiter. 


pipe pertain to the local population, and dispersed populations of 
a single species should therefore be assessed separately. The questions 
should be addressed in sequence, even if some answers are unknown. In 
me of missing information, divergent progress via alternative options 
- usually sacrifice some index resolution within the nominated range 1 - 

ig. 1). However, such loss does not necessarily enlarge at every step 


(see ex i 
ample below), and imprecise indices still serve the valuable 
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purpose of pointing out that available information is inadequate for sound 
evaluation of population survival risks, Moreover, the end-point is not a 
definitive measure of risk but rather represents weighted indices of 
identified components of risk. Additional risks may in specific cases 
moderate or outweigh the enumerated risks, and any given population may not 
necessarily behave in accordance with all details of the underpinning 
theory. The open-ended boxes (range 3 - 5, Fig. 1) express the further 


limitation of inadequate data bases to project high indices. 


For these reasons, the indices are presented as guidelines only, 
formalised on the basis of measurable criteria. In applying them to 
imprecise measures, the YES-NO dichotomies are obviously restricting, but 
for the same reason note that answers intentionally overlap within indices 
(i.e. there are strongly slanted YES-NO boundary lines). The concept of 
progressively weighted indices may be used not only to assess candidate 
populations for conservation attention, but to also reassess conserved 
species or faunas on the basis of new information. Hence the guidelines 


are appropriate to both the selection and management of faunistic elements. 


An example illustrates this dimension of use and re-use, The tiny 
grasshopper Sigaus minutus Bigelow (Orthoptera: Acrididae) is a rare 
endemic species. Despite the small acridid fauna of New zealand, it was 
not recorded until 1928 (two adult females) and then escaped further 
detection in the original area for nearly 50 years. Thus Bigelow (1967, 
p.60) affirmed its strongly localised distribution (two distant sites only) 
and the failure to relocate a former population (see Questions 1 and 2» 
Fig. 1). As no further questions in Fig. 1 were answerable in 1967, the 
available information would have suggested a survival risk index within the 
range 3 to 4 (Box 2). Compare this now with 1986 information. Davis 
(1986) carried out a survey of Sigaus minutus population(s) in the 
Mackenzie Basin and recorded 481 specimens, including juveniles. His 
answers to Fig. 1 questions reflected the strongly localised distributions 
(Q.1 - YES), relocated since Bigelow, 1967 (Q.2 - NO). Despite no 
information on population fluctuations (Q.3), Question 2 still narrowed the 
Question 3 options to a single NO-YES pair. The concurrence of 
non-consecutive life-stages (Q.4 - YES) then constrained Question 5 (no 
information) to the first two YES-NO pairs, and this again narrowed to the 
first two NO categories of Question 6. Further lack of information. on 
Questions 7 and 8 left the response for each as the first NO-YES pair and a 
final index range of 1 to 3. A discriminating YES answer to Question 7 
would not have changed the outcome, i.e. divergent progress at this step 
has not lessened the eventual resolution. Hence 2 1986 risk assessment ‘as 
a maximum index of 3, which is lower than a 1967 assessment (ranae 3 to 4). 
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From this later assessment, therefore, a local threat of pending land-use 


changes appears less critical to population survival than formerly feared. 


Although S. minutus might in reality be more abundant in the Mackenzie 
Basin in 1986 than in 1928 or 1967 (or 1975, two specimens; or 1984, five 
specimens), no evidence exists either way. Equally possible (if not 
probable), it appears that a dearth of information for so long resulted in 
part from inadequate observation - in not discerning when and where to 
look, and how. The species is not only cryptic, it is well-named 


‘minutus’. 


Thus Fig. 1 is presented as a composite guideline to focus as much on the 


adequacies and inadequacies of information bases as on the prescription of 
risk indices. Used together, both focusses might hopefully encourage 


objectivity in risk assessment, and thereby in conservation planning. 
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(The author would appreciate feed-back on the chart's performance 
in specific applications -Ed.) 
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THE TAXONOMIC IMPEDIMENT TO CONSERVATION 


G W Ramsay 
Entomology Division, DSIR 
PRIVATE BAG AUCKLAND 


I'll begin with a quote from a 1982 paper by Chris Wilkinson 
entitled "Systematics and Conservation". In it he states "We 
Cannot protect our environment if we do not know its components 
and how they interact". What are the components of our environment? 
In the broadest terms these are the climate, the land itself, 

and the biota. Let's confine ourselves to the non-marine arthropods 
of the biota only. It is estimated that we have at least 20,000 
species in New Zealand of which about 12,000 are named. These 
estimates have been published by Charles Watt in 1976 and 1983. 

Some of the 12,000 names will be synonymous, and others unusable 

for one reason or another so it is probably fair to say that 

about 50% of our fauna has been named. In comparison with the 
estimates for the faunae of other regions this figure is about 

par for the course. Canada is estimated to have approximately 
100,000 species of which 50% have been named. However these 
estimates for the total size of the fauna could be gross under 
estimates if we take into account a Canadian figure quoted by 
Mathews in 1976 that there are 2.5 cryptic species present for 
every ‘obvious’ one.. Cryptic species are those which cannot 

be recognised or distinguished by the usual morphological criteria. 


The fact that se many species are unnamed or cannot be readily 
identified is a perennial source of frustration to insect collectors, 
field ecologists and other biologists. Even when a species 

can be identified there is often very little background ecological 
information about it. With approximately 10,000 ‘obvious’ unnamed 
species to be dealt with (let alone the cryptic ones), and a 
relatively small NZ taxonomic community that has little hope 

of increase in the forseeable future, we have a substantial 
hindrance to the interpretation of the role of insects’ andd 

other arthropods in our ecosystem and the handling of information 
about them. This problem has been termed the ‘taxonomic impediment’ 
by Bob Taylor who coined the phrase in 1976 in a submission 

to the Australian Senate Standing Committee on Science and the 
Environment, about the impact on the Australian environment 

of the woodchip industry programme. The term ‘taxonomic impediment’ 
has been gaining currency in Australia but has not been used 

in a NZ context to the best of my knowledge. 


Keeping in mind the statement by Wilkinson that we cannot protect 
our environment if we do not know its components and how they 
interact, it is obvious that there is a very substantial taxonomic 


impediment to the protection of the NZ environment and the management 
of our biological resources. 


What can systematists do to alleviate this situation? Unless 


there is an increase in the number of amateur systematists to 
give us a situation similar to that which prevailed last century 
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and the early part of this, there is little likelihood of the 
gystematic output increasing very much. The establishment of 
the Fauna of New Zealand series has been a positive step in 
encouraging systematic studies. [It not only focuses attention 

on Systematics but also enables us to take advantage of overseas 
systematic resources. To date there has been input into the 


Fauna series from British and Danish systematists. 


There is another way in which the taxonomic impediment can be 
alleviated, and that is by streamlining systematics through 

the use of an intermim nimenclature based on species-specific 
codes. in other words unnamed species are given a temporary 
code number with which information about them can be assc.ciated 
until until they have a formal Linnaen binomial. This provides 
3 mechanism by which information about unnamed taxa can be 


handled. 


The proposal is not new as unnamed taxa have always been referred 
to, but usually in an informal, unco-ordinated way. A more 
formal system has been pioneered by the Australians, especially 

x HL Key in his systematic work complementing the cytological 
studies of M J D White on Australian morabine grasshoppers. 

The taxa were identified by Key and allocated a number prefaced 
by the letter 'p' (for provisional) or ‘pw’ under which the 
material (voucher specimens) was arranged in the Australian 
National Insect Collection.. These designations were widely 

used in the literature dealing with the morphology. cytology, 
biology, ecology, intraspecific variation and speciation mechanisms 
of the morabine grasshoppers. Finally, when the systematic 
review was published, the interim species-specific codes were 
converted to legitimate Linnaen bionomials. 


In a 1985 publication on seasonality in pitfall-trapped invertebrates 
in the Orongorongo valley, Moeed and Meads referred to 95 new 

or unnamed taxa, in the same way as the other examples giving 

a generic name if available and a species number. However for 
the Molluscan family Punctidae they adopted Frank Climo's ‘pre- 
publication interim method'. Similar systems have been used 

by systematists in other fields, for example, virology. Problems 
can arise with this kind of usage because there is no obligation 
or responsibility for the users to establish voucher specimens, 
indicate where the specimens are held or to co-ordinate their 
particular set of codes with those of other users. 


It is almost always possible to identify a specimen to its family 
level and often to a genus. Therefore each unnamed taxon could 

be allocated a code comprising a standard 4-letter abbreviation 
of its family name, its generic name if known, and a numeral 
co-ordinated for each family. If it is similar to a known species 
or has been compared with a similar named species the commonly 
used prefixes ‘aff.' or 'cf' could be used together with that 
specific name as well. The code would be allocated by an expert 
in the group concerned who would also co-ordinate the designations. 
Each coded taxon must be based on a properly labelled voucher 
specimen deposited in one of the NZ type-holding collections, 

and the code registered by the curator of that collection. The 
data base for the coded taxa would include additional information 


as well. 


The system should only be used when there is a need for the 
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identifications. It has several advantages - it accommodates 

the taxonomic needs of the new technologies such as pheromone 
research, DNA probes, and electrophoretic techniques which result 
in the recognition of cryptic taxa. The problems with concepts 
other than morphological species such as eco-species and the 
difficulties of dealing with the sub-species, varieties, races 
and so on can also be accommodated. Last but not least the 

needs of environmental surveys and similar projects can be met. 
Such projects frequently produce numbers of unnamed or unnameable 
taxa requiring immediate names often for use in conservation 
matters. 


Our ability to manage, conserve and study the NZ fauna effectively 
is restricted by present taxonomic limitations. This is 

one way by which the 'taxonomic impediment’ can be reduced ' 

and insect systematics streamlined. 
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An Entomological Resources Inventory as an Aid to Insect Conservation 


C.J. Green 
40 Preston Ave, Henderson, Auckland. 


Conservation, - that is the preservation and wise use of our natural 
resources, is increasingly seen in terms of management. Ideally we 
could try to preserve all our insect fauna as it is but realistically 
some insects should be given a higher priority for protection than 
others. Therefore, in order to best manage an area from the 
entomological perspective, we need to know what insects are in fact — 
there. Obviously this would follow for all areas of New Zealand. 


In order to obtain this information quickly in the future, I believe 
we should be looking towards setting up some sort of data-base or 
Sidebar of information on the entomological resources of New 
ealand. 


The aim of such an entomological resources inventory would be to 
increase the flow and availability of entomological information. It 
should be a core data-base with a consistent format covering the whole 
of New Zealand. It is important that the information be stored in 
such a manner that it is useful to both scientific and non scientific 
personnel. . 


Currently there is an increasing awareness of the biological resources 
within New Zealand and it is important that insects are seen to be 
part of these resources. In a way, we need to raise the profile of 

our native insect fauna within the conservation process. To do this 
we need to make more entomological information available to a wider 
audience than just fellow scientists and entomologists. 


One of the most influential groups involoved in shaping the future 
conservation or otherwise of New Zealand insects and their habitats 
are those involoved in planning and advising on future land use. 
Therefore, we must aim the information at this group and ensure that 
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it can be (a) easily assimilated, and 
(b) actually used 
by planners and land managers in order to influence decision-making. 


Turner (1984) states that “there is a growing demand for a data-base 
of primary natural resources information for use as basic planning 
data. The Town and Country Planning Act sets out a mandate for 
regional government and requires that natural resources and 
environment be dealt with in regional planning schemes... This 
considerable and as yet largely untapped potential of the Act for 
integrating conservation and development offers the strongest 
possibilities for incorporating biological information into land 
planning and establishing conservation strategies.” 


Turner (1984). also outlines the type of information required in the 
planning process with the questions commonly asked: 
(a) what have we got now and where is it? 


(b) what are its characteristics? 

(c) what is its relative value, its significance and sensitivty or 
vulnerability to change, and what are the current community 
attitudes? 

(a) which sites or elements are protected, are significant biological 
resources, or for which there is a stated concern? 


So what information should an entomological resources inventory 


contain? 


The answer requires input from a variety of sources but principally 

entomologists as a group. To be useful for the purposes of 

conservation, I believe the information about entomological resources 

held in the data-base should include, for any given area, the 

following: 

- the notable species that have been found there 

- the distribution of these species locally, regionally, and 
nationally, especially any restrictions to the distrbution, 
anomalous distributions, outliers or distribution limits 

- any important associations between these species and other features 
of the area, either floral, faunal, or topographical that add 
significance to the presence of the species 

- whether the area is a type locality 

- whether there are species present which have any special 
conservation status, such as appearing on the list of protected 
insects 

- the degree of collecting that has taken place in the area 

- the relative diversity of the entomological fauna in the area 

- any information on the vulnerability of the species present in the 
area to changes in the habitat. 


Where would the information come from and how would it be collected? 


It would come from a variety of sources including: 

(a) professional entomologists in the Department of Scientific and 
Industrial Research, Ministry of Agriculture and Fisheries, 
Forest Service, Universities, and Museums 

(b) amateur entomologists, some of whom have extensive and detailed 
Knowledge of their local areas 

(c) the insect collections under the care of these entomologists 

(d) entomological and other publications as well as unpublished 
reports that are wholly or partly involved with entomological 
resources 
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Perhaps the most valuable source of information will be the insect 
collections. Entomologists, unlike botanists and vertabrate 
zoologists, tend to collect large numbers of specimens for future 
reference. These insects are almost always labelled with basic 
information on location and date, - usually much more that this. 


Therefore, insect collections represent a tremendous store of 
information, but this is largely “locked away” and unavailable. 


For example, let us suppose we wanted to know which insect species 
have been found in a given locality, or associated with a given plant, 


or in a given habitat. This would be very difficult and time 
consuming to extract, simply because most collections are laid out in 
taxonomic order. 


However, if, for the purposes of the inventory, a species or species 
group is selected, then this information can be extracted and 
co-ordinated from all the major collections throughout New Zealand. 
The choice of species will be made with the assistance of 
entomologists working on that group. Initially the information 
should relate to those insects which have a higher priority for 
conservation or are important indicators of their environment. They 
should belong to groups which are most familiar to us and which 

are generally well curated in the major collections. Data on species 
from the remaining groups could be added later as it becomes 
available. 


Advice from fellow entomologists would also be sought on the degree of 
collecting and the diversity of insects within the areas familiar to 
them. After systematic co-ordination from entomologists throughout 
the country, information on the degree of collecting will have the 
spin-off benefit of showing us where the gaps are, and enable better 
planning for future collecting. 


Some information held in the inventory would be of a very sensitive 
nature, such as the locality of endangered species. This information 
could be abused by unscruulous collectors so some safeguards may be 
necessary to protect such information. 


Where should the inventory be located? 


Rather than based with a discipline orientated institution, the 
inventory should be housed with a central agency, functioning in the 
transfer of conservation related information into land use planning 
processes. The Biological Resources Centre in Wellington may be the 
most appropriate place. 


The entomological resources inventory would slot in and augment the 
centre’s programme of developing a national, geographically based 
biological resources information system. The centre’s concept of 
ecological regions and districts could provide an appropriate 
framework for the breakdown of information, relevant to particular 
areas within New Zealand. 


In order to be feasible within a certain time frame, the inventory 
should be undertaken in finite stages. The first stage would ; 
establish communication channels and the general "availability" of 
insect groups together with the information associated with them. 
Fellow entomologists would be consulted to decide on a consistent 
format, and methods of storage and retrieval agreed upon. Also within 
the first stage, the information for several contrasting ecological 
districts could be collated to test the system. Six months should be 
an adequate period for the first stage. 
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stage two would involve collating information for ecological] districts 
that have been given a high priority for conservation or other 


reasons. Stage three would fill the remainder of the districts in the 
country. The time necessary for stages two and three would naturally 
depend on the results of stage one. 


The importance of input from fellow entomologists cannot be 
overstated. This is especially so in the light of New Zealand's 
entomological history. First collections of New Zealand insects were 
made nearly 150 years ago. There followed a century of intensive 
collecting by a handful of amateur entomologists before the expansion 
in the ranks of professional entomologists took place in the 

1940's, 50’s and 60’s. However, such expansion looks set to be 

reversed in the coming years. Many present-day professional 
entomologists were a part of that expansion, and will have much 
unrecorded information with them personally. In particular, background 
information on field trips and the difficulty of finding species that 
were expected in an area but weren’t found. 


entomologists are always more familiar with specimens collected by 
themselves than those collected by others. At present probably the 
majority of specimens in collections were collected by those still in 
the profession, yet this cannot remain forever. You are the link with 
the specimens and this unwritten information. Some of it is bound to 
be relevent to the inventory so in this regard please lend your 
support when required. 
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GETTING A MEASURE OF INSECT COMMUNITIES 


John Hutcheson 


Forest Research Institute, Private Bag, Rotorua 


A major impediment to insect-related ecological studies is the lack 
of quantified community data. Because of the vast numbers of both 
species and individuals involved studies tend to be general and 
unquantified or, if quantified, confined to one or a few species. A 
relatively simple standardized technique resulting in quantified 
samples of insect communities would allow investigation of such dif- 
ficult questions as: 


- How closely do insect communities follow vegetation type 
boundaries? 
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- How do communities vary within what appear to be homogenous vegeta- 
tion types? 


- How do communities change over time in unmodified habitats? 
- How are communities affected by habitat modification? 


In a recent paper assessing the effects of modern forestry on 
northwestern European forest invertebrates (Heliovaara and Vaisanen, 
1984), it was stated that "often the evidence of faunal changes is 
very weak due to the scarcity of old reference studies and the present 
rarity of the declined species". The paper concluded with a plea for 
more reference studies of communities, despite the use of over 200 
references and the fact that northwestern Europe is well endowed with 
entomologists. 


The FRI Entomology group undertook a study to determine whether 
insects could be included in the characterization of New Zealand 
Forest Service Ecological Areas. The first requirement was to 
demonstrate a method of consistently obtaining distinctive samples 
from different vegetation types. 


Two sites within a kilometre of each other in the Waipapa 
Ecological Area north-west of Lake Taupo were chosen. The first site 
was a regenerating shrubland assocation comprising mainly kamahi, 
rewarewa, fivefinger, and rangiora, and the second was a forest asso- 
ciation consisting mainly of tawa, supplejack, rimu, wheki, and 
mahoe. A comprehensive vegetation description using the vascular 
plant species was made of each site. Low flying insects were con- 
tinuously sampled from September 1983 to March 1984 using three ran- 
domly oriented malaise traps per site. 


There are several advantages of using the malaise trap, including 
its ‘passive’ collecting nature, and that it samples low flying 
insects. This last feature is a compromise between catching the more 


specialized ground dwellers which tend to be the species of concern 
among conservationists, and catching higher flying insects which may 
not be closely associated with the area. 


Several authorities suggest that Coleoptera are generally represen- 
tative of the "richness" of the insect fauna (e.g., Levings and 
Windsor 1982, Newman 1979, Tanaka and Tanaka 1982). It is the largest 
insect order, constituting no less than 40% of all insect species 
(Britton 1970) , and is of particular interest to forest entomolo- 
gists. For these reasons, the entire beetle fauna was selected from 
each weekly collection and sorted on the basis of external morphology 
to species or species group. The abundance of each of these taxonomic 
units (called species hereafter for convenience) was recorded. A 
sample was defined as the bettles Caught in one trap over one week. 
Thus, three traps in each site, being run over 26 weeks yielded 156 
samples (minus three = 153 Samples, because the shrubland traps were 
stolen one week). 


Nearly 5000 beetles, comprising about 400 species from approxima- 
tely 50 families were caught (see Table). About 125 species were 
restricted to each site and 150 shared. Activity of the forest 
beetles peaked 3-4 weeks after the more diffuse, main activity period 
of the shrubland beetles. 
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TABLE: Summary of beetles caught 


————— nr EE 


site Shrubland Forest 

Trap 1 2 3 4 5 6 
——_ 0. LE EO 
Familes 32 29 29 42 28 25 
Species 155 173 174 201 115 ES 
Individuals 825 896 1125 1140 439 425 


SS ———— eee 


Analysis of variance indicated that for total abundance within-site 
variation of samples was as large as between-site variation. 
Diversity indices (number of species, Shannon's and Simpson's) also 
failed to indicate a consistent relationship between the samples and 
the sites, although when trap indices at each site were averaged the 
shrubland tended to have a higher index for any particular week. 


We then used the polythetic, divisive, classification technique 
"TWINSPAN" (Hill 1979). This computer programme is a tool widely used 
by vegetation ecologists and increasingly by biologists with large data 
sets wno wish to summarize patterns of species assemblage. TWINSPAN 
grouped most samples according to site at the first division. The 
second level of division indicted the major activity period and at the 
third level anomalous traps within site became evident. Contrary to 
expectations (see Table) only trap one was anomalous. 


In an effort to reduce the time spent on curation and iden- 
tification, a minimum collection effort was sought. Because of the 
occurrence of anomalous samples, the collection of a group of samples 
is necessary. Samples were more characteristic for each site within 
the main activity period of mid-November to mid-January. During this 
period, the main within-site variation was the result of trap 
variables rather than time. Identification to family level gave a 
separation based on the main activity period rather than site at the 
first division. Use of the major families only, necessitated 
sampling from mid-November to mid-Janaury to achieve separation by 
site. 


To obtain samples of the Coleoptera community characteristic of a 
Site and season and including indications of variability, the use of 
two traps over three consecutive weeks of reasonable weather between 
mid-November and mid-January is recommended. Identification should be 
made to species or species group. Keys to genera, where they exist, 
assist this process a great deal. The resulting information can be 
stored, and summarized, so that the communities can be compared using 
“TWINS PAN" , 


The inclusion of this technique in collecting methods for any par- 
ticular area would: 


- Provide a quantified baseline for future community studies; 


- Provide reference collections for an area; 
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- Indicate many of the major Coleoptera species in an area; 


- Provide ecosystem and species assocation informtion for workers in 
systematics; 


- In conjunction with our general entomological knowledge, help iden- 
tify those communities comprising mainly localized species so as to 
protect the habitats of these more vulnerable communities. 
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The Status of Rare and Endangered Species 


R.R. Scott and &.M. Emberson 
Entomology Department 
Lincoln College 
Canterbury 


Let us first emphasise that this is not the definitive review of 
rare and endangered invertebrates in New Zealand because one of 
us at least (RRS) is not competent to perform the task. 

Secondly, the other has been too busy during the first half of 
this year to be able to do all the necessary work and even with 
nothing else that is probably too short a time. Thirdly, because 
our knowledge and this discussion, leaving aside the taxonomic 
problems that will be discussed later in the seminar, is limited 
Mainly to insects with some mention, only, of other groups. 
Finally, it is difficult because all the necessary information 18 
neither published nor in an easily accessible form. 
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we decided to look at overseas material and compare the position 
described for Europe, North America and, recently, Australia with 
what we believe applies to New Zealand. Hopefully this will 
stimulate discussion and lead to a heightened awareness of New 
Zealand's peculiar problems and to some management steps that may 
be taken to conserve all indigenous fauna as well as our rare and 
endangered species. 


Interest in conservation of invertebrates in any formal or 
concerted sense, if one goes on published material, is relatively 
new though there have been concerned individuals around for some 
time. Worldwide, Pyle et al.’s review appeared in 1981 and the 
world Invertebrate Red Data Book appeared (with some N.Z. 
inclusions) in 1983 (Wells et al., 1983). At the 17th World 
congress of Entomology in 1984, Conservation of Insects appeared 
as a section topic for the first time though, as participants, we 
don't believe it was as successful as it might have been. In 
1984, New’s “Insect Conservation, An Australian Perspective" was 
published. We also know that Penny Greenslade (pers. coms.) has 
completed a review of the conservation of non-zarine Tasmanian 
invertebrates but it is not yet available. The status of rare 
and endangered species sround the world seems therefore only in 
this decade to be being given serious consideration. 


Comparison (see Table 1) of the Mammal Red Data Book (Thornback 
and Jenkins, 1982) with the Invertebrate Red Data Book (Wells 
et al., 1983) could lead to the conclusion that the worldwide 
status of invertebrates is very good when compared with panmals, 
especially when one allows for the total extant taxa of 15,000- 


20,000 mammals against > 1,000,000 invertebrates. However, as 
has been pointed out at an earlier conference (Watt, 1976) the 
vertebrate taxonomists : taxa ratio is very much more favourable. 


A fact that probably has more to do with the data summarised in 
Table 1 than the actual status of invertebrates versus 
vertebrates. 


In New Zealand, the Red Data Book (Given and Williams, 1981) was 
published in 1981 but, in contrast to New Zealand examples 
appearing in the World Invertebrates Red Data Book (1983) 
invertebrates were not included. According to the late Professor 
Williams (pers. comm.) this was because none of the submissions 
he received could agree on what should or should not be left out. 
Maybe the Society was remiss in not presenting the authors a 
consensus view so that some invertebrates were included. This 
1981 publication was preceded by the 1980 Amendment to the 
Wildlife Act 1953 which included “some selected terrestrial and 
freshwater invertebrates" under the definition of “animal” and 
thereby afforded them the various protections conferred by the 
Act. 


However, what is probably more indicative of the general concern 
about the conservation of invertebrates, is the scant mention 
made of them in many draft management plans as required for 
reserves by the Reserves Act 1977. If they are even mentioned in 
the inventory of the reserve they are unlikely to get more 
considered description and discussion than "Terrestrial 
invertebrate fauna known to exist within the management area are: 
millipedes, cockroaches, grasshoppers, cicadas, mealy bugs, carab 


bettles, clock beetles, scarab beetles, aphids, ants, bees, 
moths, tussock butterflies and a wide range of flies (sic)" 
citing Lowe (1973) as the authority, in the recently published 
Ben Ohau Crown Land Management Plan (Beale, 1985) (this statement 
is good compared with many other plans we have reviewed). We 
only hope that all Society members have been assiduous in 
supplying relevant information to allow better management plans 
to be produced for reserves in their area and have not left it to 
the Conservation Committee or “someone else". 


It seems to us that a relatively low status or concern is 
accorded to any rare and endangered invertebrate species we may 
have when compared to our plants and vertebrates. 


In their review, Pyle et al. (1981) posed three questions: 
Why should we be concerned with conserving insect resources? 


Have there been serious losses of insect species and 
populations? 


How can we best go about conserving (beneficial) arthropods? 


Those questions need to be modified to include all invertebrates 
to bring them within the terms of this discussion. 


We cannot traverse all the benefits derived from insects but they 
can be summarised under intellectual (or aesthetic), economic and 
ecological headings. For these reasons we should be concerned 
ebout conserving all our biota - even the most detested such as 
mosquitoes can have significance such as in the pollination of 
bog orchids (Pyle et al., 1981). 


Pyle et al. noted that in the United States biota 500 species 
have become extinct since the arrival of Europeans and of these 
33, or 6.6%, were insects. While this probably far 
underestimates the actual extinctions it seems to us to be a 
relatively low proportion. 


The extinctions in other countries are known less well than in 
the United States and Pyle et al. believe that, while extinctions 
on islands have probably been most frequent, those in the humid 
tropics, where systematic knowledge is least, have probably been 
the greatest. 


The causes of declines and extinctions can probably be mostly 
grouped under the heading “Habitat Modification" - this includes 
such things as urbanization, acid rain, mercury vspour street 
lights, water course changes, pollution, agricultural 
developments, off road vehicles, loss of host, exotic 
introductions and pesticides. One that is often cited is 
overcollecting but Pyle et al. and New (1984) believe that there 
are no adequately documented cases of even local extinctions due 
to overcollecting (the opposite effect is recorded in at least 
one case). They also point out that numerous societies, like 
ours, have developed collecting policies or guidelines. 


There do not appear to be any unequivocally confirmed instances 
of insect extinctions in New Zealand due to human activity though 
two examples from earlier times were described by Green (1986). 
It is also true that lice, whose host birds are now extinct, are 
also extinct, e.g., the huia and laughing owl had their own 
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parasitic lice (Pilgrim, Palma, pers. comm.).- Equally, the 
parasitic bushy shrub Trilepidea adamsii listed by Williams and 
given (1981) as extinct and described as a member of a “relic 
ponotypic genus" may have had invertebrates that are now extinct. 
Members may have more Similar suggestions. Plant communities 
such as the native grasslands in Canterbury, the Central North 
Island forest Green (1986) worked with or specialised habitats 
like that preferred by the Cromwell chafer may have been 
destroyed or so reduced that some specialised invertebrates have 
heen lost. There are well documented localised population 
extinctions on islands (e.g., Watt, 1975). 


Confirmed extinctions of insects in other parts of the world, we 
believe, are most common in the large obvious colourful insects 
such as Lepidoptera (see Table 2) like the large copper, Lycaena 
dispar, and the large blue, Maculinea srion, in Britain. Pyle 
et al. also mentions various local population extinctions of 
things like tiger beetles and coastal dune beetles through off 
road vehicles and similar human activities. We believe that the 
aituation in New Zealand is rather different because the post 
vulnerable species seem to be the large, flightless, ground- 
dwelling insects such as the stenopelmatid wetas, large weevils, 
carabids, stag beetles, etc., (as pointed out by Watt, 1975; 
1981) and other similar invertebrates such as Paryphanta snails. 
These New Zealand groups are generally not as taxonomically well 


known or collected as the large obvious members of North American 
or British groups such as Lepidoptera which have lost members or 
populations. These large New Zealand insects are very 
susceptible to rat predation, a particular form of the habitat 
modification we have referred to above and one which seems to be 
the major cause of catastrophic declines of insect populations in 
New Zealand (Watt, 1975). Pigs and keas also have been 
detrimental to the large snails (Meads, 1986). 


No doubt some of you are surprised by our oversll optimism about 
the present situation in that we are not preaching doom and gloom 
but we hope that the following examples will illustrate why we 
have come to this conclusion. Perhaps the insect that has been 
most mentioned with respect to possible extinction is the large 
stag beetle, Dorcus ithaginis (Broun), recorded by Broun from the 
Mokohineu Islands. It had not been seen since about 1902 but 
specimens turned up on a relatively inaccessible offshore stack 
in 1984-5. This plus other island examples, should be related 
back to the warning comment of Pyle et al. regarding extinctions 
on islands (which are hardly surprising in terms of the MacArthur 
theory of island biogeography) when considering the status of 
undoubtedly rare invertebrates. 


Another commonly mentioned example is the large weevil Hadramphus 
tuberculatus (Pascoe). It is mentioned in the world Invertebrate 
Red Data Book under the section on Banks Peninsula as possibly 
extinct. It was recorded over a widespread area (even beyond the 
Peninsula) up to 1913 but evidence of its existence since then is 
inconclusive, e.g., in 1980, RME pulled up a recently dead 
Aciphylla in Mt Sinclair Scenic Reserve (we had a collecting 
permit) and the root had a tunnel over 1 cm in diameter bored 
down it - if it wasn't tuberculatus then we have another 
interesting large insect! A thorough search for this weevil in 
the areas of Aciphylla on Banks Peninsula could well show it to 
still be present but it would certainly have to be listed in 
either the ‘vulnerable’ or ‘endangered’ red data book categories. 
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Let us now move to insects that either sare or should be listed in 
those red data book categories. 


A considerable number of the large flightless insects of the 
groups referred to earlier have very restricted and/or fragmented 
distributions. Often they are totally or slmost totally 
restricted to rat-free offshore islands and again we refer to 
Pyle et al.’s comments about extinctions on them. In some cases, 
such as the Mokohinau Islands Dorcus and the Chathams Dorcus, 

D. capito (Deyrolle), which is no longer found on the main 
island, the populations must be very small and therefore 
susceptible to almost random extinction. In many cases the gene 
pool must be relatively limited, the insect’s powers of dispersal 
are poor and the long term future must be bleak without human 
intervention (such as the ‘Save Our Snails’ campaign). 

Management through inter-island transfers may be the only way of 
ensuring the future of a number of such species (though we can’t 
easily see general financial support for such programmes, they 
don’t have the same appeal as black robin!). 


The effect of rats on birds on Big South Cape is well known, less 
well known is the effect on Hadramphus stilbocarpae Kuschel and 
Dorcus helmsi (Sharp). Fortunately neither of these species is 
in danger of extinction. Hadramphus is found on the Snares and 
other offshore islets around Stewart Island although no longer on 
Stewart Island itself but rats on Snares would be inimical to the 
survival of this and other species. Dorcus helmsi is relatively 
widespread. Nevertheless we hope these examples illustrate the 
danger in relying on one or two island populations. 


The third of Pyle et al.'s (1981) questions asked how we can go 
about conserving our insects and other invertebrates. We have 
already alluded to members making sure that they have an input to 
menegement plans for reserves so that invertebrates are properly 
acknowledged. We have also referred, but with less optimism of 
likely success, to the possibility of active management such as 
inter-island tranefer. The best long term action is to ensure 
protection of representative habitats - an oft-heard cry but one 
which must go on being repeated until it is heeded. As most are 
probably aware, lowland communities, especially wetlands, sre 
poorly represented in the parks and reserves system. We must 
ensure adequate protection and retention of what is left. Willi 
Kuschel’s work in Lynfield, Auckland, has shown how faunistically 
important even relatively poor examples of native vegetation can 
be. Conservation of our invertebrate fauna cannot be left to 
others, it igs our concern. If we do nothing the presenters of a 
paper similar to this in 10 or 15 years time will no doubt 
document a number of species that have become extinct in the 
intervening period. In the terms of red data books we are 
therefore saying that while we remain to be convinced that 
significant numbers of species are ‘extinct’ there are certainly 
species in the ‘endangered’, ‘vulnerable’, ‘rare’ and 
‘indeterminate’ categories but a concerted effort is required to 
identify which species fall into which category. 
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Table 1 : A comparison of the mammal (Thornback and Jenkins, 
1982) and invertebrate (Wells et al., 1983) red data 
books. (Note : The mammal book covers only the 
mammals of the Americas and Australasia and includes 
sub-species). 


Group Total Species Number 
Extinct 
Mammals 154 16 
Non-insect Invertebrates 182 7 
Insects 71 1 
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Table 2 : An analysis of Insecta in the Invertebrate Red Data 


Book (Wells et al., 1983) by conservation category. 


Category All Insects Lepidoptera 
Extinct 1 0 
Endangered 19 7 

Rare g* 3 
Vulnerable 32 11 
Other 10 3 
Totals 71” 24* 

* Includes sulti-species taxa 
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'"REFERENTIAL' SITES FOR LONG-TERM COMPARISONS OF 
INSECT ABUNDANCE 


E.G. White 


Centre for Resource Management 
P O Box 56, Lincoln College 
Canterbury 


The 1986 annual conference symposium on insect conservation resolved 


THAT the Entomological Society identify referential long-term sites of 
value to the practice of conservation and promote their continued use 
and maintenance, 


Given that there are many New Zealand sites with long histories of insect 
collecting, which ones are ‘'referential'? In the context of the conference 
motion, the following criteria are primary: 


1, A referential study site must be clearly definable as the exact area and/or 
habitat formerly sampled for specified taxons. Sites ‘close by' or ‘closely 
similar’ are not adequate for true comparisons of a taxon over time. 


2. At least one of the former sampling methodologies should be repeatable and 
therefore must be precisely known. The method used and its application (e.9., 
time of year) determine sampling efficiencies and biases. Science can only 
compare like with like, 


3, At least one of the former method(s) must give quantitative measures of 
abundance for a known sampling effort. A list of species and the number of 
specimens caught or observed does not (by itself) allow valid comparison with 
Subsequent samples. Consistent sampling includes a measure of effort (e.d., 
trap-hours) and adequate sample sizes to compare changes in taxons of interest. 
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While recent quantitative studies may establish candidate sites for future 


reference, early collecting in New Zealand rarely if ever met these three 7 
criteria, rigorously applied. That does not deny the qualitative value of the d 
early site histories. — However, by virtue of the same rigour, sites that have 

more recently satisfied the three criteria (and which have not been unduly | 


modified since sampling) are the more valuable in determining future | 
conservation strategies. The timespan from the first quantitative sampling up | 
to the present has become an investment towards improved data bases for | 
conservation theory and practice. By re-sampling such sites, we wisely capitalise | 


on the investment. 

your help_is therefore requested. What insect studies from the past would 

justify an evaluation of the same sites for further study and maintenance? For | 
each suggestion, please forward enumerated evidence on each of the three points | 


to the author on behalf of the Society. The following example obriefiy 
jliustrates the minimum detail sought, including data sources (numbering as 


above): 


1, Cass Biological Station, tussock grassland adjacent to buildings and a 
secondary site 4 km distant, selected macro-Lepidoptera. 


9, Light-trapping October-April (details in White, 1964), complementary to 


ranked February catches of Dick (1940), The summer-autumn observations 
of Hilgendorf (1918) add to the site history. 


3. Species totals per 3 trap-hours from dusk, with periodic sampling nights, and 
trap performance indexed against selected weather criteria. 


The Cass site is clearly a ‘referential’ benchmark, for another period of 
light-trapping (in 1987 for example) could be made fully comparable with the 

data of 25 years ago. Furthermore, it would be partially comparable with 

Dick's data of 48 years, and might add qualitative comment on changes since 
Hilgendorf 70 years ago. As demonstrated in the 1986 symposium, continuity of | 
data for even a few indicator species can have long-term implications in setting 

conservation priorities. The Society therefore seeks your help to compile a 

register of such sites. 
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THE PRACTICE OF BIOLOGICAL CONTROL - IMPLICATIONS FOR 
CONSERVATION, SCIENCE AND THE COMMUNITY 


L.I.N. Roberts 
Commission for the Environment 
P O Box 10-241, Wellington 


In this paper I wish to address biological control from a 
broader perspective than that of conservation. This is because 
I believe that the pre-release assessments and post-release 
evaluations which are essential if conservation values are to 
be safeguarded, and past mistakes identified and learnt fron, 
are also vital if biological control is to advance and become 
scientifically and economically accountable. 


Traditionally, decisions as to what species we should release 
in biocontrol programmes, of what geographic origin, what type 
of species with what host range, where and how many at each 
site, were made on the basis of educated guesswork and 
intuition. Whether any given species would establish was (and 
still is) the biggest unknown. And since approximately 70% of 
introduced species do not establish (worldwide rate of 
establishment = 0.34; Hall and Ehler, 1979), it was generally 
not considered economic to undertake the detailed pre- and 
post-release studies and surveys that are necessary to 
accurately define the level of control that has resulted, and 
how this relates to the economic threshold. 


The logic went something like this. If an introduction was 
very successful, it would result in such large savings that an 
expensive evaluation could be justified economically, but 
simply because the savings were so large you didn't need to 
evaluate it scientifically because everyone could see for 
themselves. On the other hand if an introduction was of 
doubtful economic benefit (the pest may be a little less 
abundant, but may be not), it would take a more careful 
detailed study to determine exactly how much effect it had had, 
but since the economic benefits were so small, it was much more 
difficult to justify the expense. (That's the sort of study 
you put an eager young PhD onto!). And of course since two 
times out of three the insect wouldn't establish, extensive 
pre-release studies were deemed more likely than not to be a 
waste of time. 


Today the scene has changed somewhat. In 1972, C J Krebs, in 
discussing problems in biocontrol, wrote "We cannot adequately 
account for even one of the successes, nor can we explain why 
failure is so common. Biological control will cemain an act 
until we can do this." More and more biocontrol practitioners 
worldwide are responding to this call for better evaluation and 
analysis of biocontrol projects and are working to replace the 
existing empirical approach of classical biological control 
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with a more predictive (scientific) approach. The last 10-15 
years has seen an increase in papers reporting on biocontrol 
projects in the context of the pest's ecology and on various 
aspects of the biology and ecology of biocontrol agents. The 
gata from these studies has formed the basis for the marked 
increase in the last 5 years of papers addressing the 
theoretical basis of biocontrol and of the sort of decisions 
listed at the start of this paper. 


extrapolating from my own experience, I believe that this 
change has come partly because the scientists involved feel 
they don't get enough intellectual satisfaction in the "release 
and wait and see if it sinks or swims" approach - they want to 
know why a particular introduction may have succeeded or | 


failed. As Ehler and Hall wrote in 1984 (from a financially i 
secure base in a university?) "There need be no practical 
justification for a’ more intellectually challenging approach to . 


introduction of native enemies." 


However, a practical justification for a more scientific 
approach has come as a result of the changing economic and 
social climate. The proponents of biocontrol may have complete 
faith in the value of biocontrol but the Chancellor of the 

Exchequer and the community at large are much more likely to be . 
convinced by hard data. 


The prime raison d‘étre for biocontrol is to increase 
production or reduce the costs of production by improving pest 
control. To be able to show that biocontrol fulfills this ain, 
one needs information on the economic threshold of the pest 
(requiring detailed pretrelease studies of pest biology and 
ecology and knowledge of the impact of the pest on production 
and the cost of various levels of control) and on the 
post-release situation. The importance of studying pests in 
relation to their crop was given recognition by Entomology 
Division, DSIR, some years ago by an internal restructuring. 
In the new crop-oriented group structure, biocontrol is not 
seen aS an end in itself but one of the various techniques 
available to reduce the impact of pests on crop production. In 
this context, pre-release studies are obviously appropriate. 
Careful examination may reveal that the pest does not have any 
impact on yield at all or may reveal vulnerable points in the 
pest's life cycle which can be exploited by simple management 
techniques (or which will benefit most from further pressure 
from a biocontrol agent). Harris (1980) in making a plea for 
pre-release studies quotes the South African project on 
Loxostege frustalis as “one of the best documented object 
lessons of starting a biocontrol project without the necessary 
preliminary study". According to Annecke and Moran (1977), 
this project was the most expensive and prolonged in the 
country and failed completely to solve the problem. Finally, 
it was found that the pest could be easily and cheaply 
controlled through pasture management. 
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As well as the increased pressure for scientific and economic 
accountability, the other thing that has changed is the 
willingness of the community (including parts of the wider 
scientific community) to leave decisions that may well affect 
them to a small group of professionals. It could perhaps be 
acgued that such distrust is in this case unfounded, has been 
engendered by bad experiences with other exotic biota 
introductions, and that really if the public knew more about 
the record of biocontrol in New Zealand then they would rest 
more easily. But even here we cannot be too righteous. The 
history of biological control in New Zealand is so poorly 
recorded in the public domain that it isn't possible to easily 
become informed about past projects. (The comprehensive review 
to be published in 1988 will be a major step forward in this 
regard). And anyway is that history spotless? 


I dealt with the matter of attitudes to evaluation of projects 
in some detail because the lack of detailed evaluation in the 
past obviously affects our ability to answer this sort of 
question. I cannot say that introduction "a" had measured 
effect “b" on endemic fauna "c" and effect "d" on beneficial 
insect "e" because these measurements were not taken. All we 
can say is that it is possible that introductions could have 
had effects we did not anticipate and that these effects could 
have been harmful (and we have some hints of this). It is 
perhaps time to be thinking of drawing up some general 
guidelines for introductions which place an onus on the 
importer to show that the possible effects of their 
introduction on native flora and fauna, beneficial organisms 
and the pest have been given due consideration. Entomology 
Division of DSIR has recently drawn up a set of protocols for 
the importation and release of biological control organisms and 
I think it appropriate for the Entomological Society to give 
independent consideration to such guidelines. 


Below I present some thoughts on some of the issues I believe 
need to be addressed before approval is given for the 
importation and release of entomophagous and herbivorous 
insects. Similar lists of issues could be prepared for other 
classes of invertebrate introductions such as pollinators, 
pathogens and the products of genetic manipulation. 


Entomophagous Insects 


(a) Biology, ecology, distribution and status of pest 
(preferably in terms of economic threshold). 


(b) Effect on native species. The uniqueness and 
vulnerability of the New Zealand invertebrate fauna place 
a pacticular onus on entomologists here to consider the 
effect of any introduction on the indigenous fauna. Three 
factors act together to make the New Zealand fauna both 
special and at cisk. 
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Firstly the relative isolation of New Zealand means that 
we have a much higher degree of endemism than say Europe 
or Nocth America. Secondly the smallness of the country 
and its considerable altitudinal and latitudinal range 
means that the total area of each indigenous habitat type 
ig very small. Thirdly since the areas of unmodified or 
lightly modified habitats are diminishing and fragmenting, 
the populations of these unusual species are becoming 
increasingly isolated and hence at even greater risk. 


As far as I've been able to establish there has only been 
one verified extinction caused by biocontrol introduction 
_ this was once recorded by Peter Maddison - and this was 
on an island. The levuana moth of Fiji became a pest of 
coconuts and a Cachinid was introduced from Java in 1925. 
The tachinid was a generalist and, while preferring the 
levuana moth, was able to support its population on other 
hosts. The levuana moth has not been seen since the late 
1940's and cecent searches have failed to find any trace 
of it (Maddison, 1983). 


Native species can be endangered by introductions directed 
specifically against them, as in the case above. However 
they can also be put at risk by the introduction of 
non-specific agents against widespread and numerically 
robust pest species which have close native relatives that 
are ecological more fragile. 


One introduction that has caused some concern is the 
release in New Zealand of the tachinid parasite 
Trigonospila brevifacies. This species was collected as a 
parasite of light brown apple moth in Australia and 
released here in the 1960s (the actual details of where it 
was collected or where released have not been published) 
as part of a programme to increase the parasite load on 
torctricid orchard pests. I do not know what attempts were 
made to establish the natural host range of the parasite 
before introduction and what weight was attached to such 
information but records at the CSIRO National Insect 
Collection indicate that it has been known for some time 
that T. brevifacies has an extensive host range (D 

Russell, pers. comm.). 


Since its release in New Zealand, T. brevifacies has been 
found on a wide range of lepidoptera - not just tortricids 
but also Pterophoridae, Oecophoridae, Psychidae and 
Stathmopodidae. It has spread extensively and has been 
found in many locations where it has not been released 
such as the Poor Knights Islands (Green, 1984). First 
releases were made in Kerikeri in the late 1960s and by 
May 1973, it was reported in quite high numbers there 
(1972/1973 Entomology Division [Internal Annual Report). 
From there it moved progressively south. By 1979 it was 
found in Henderson and I gather from John Dugdale that it 
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(c) 


is now in Hamilton and possibly also in the Bay of 

Plenty. In 1981/82, releases of T. brevifacies were made 
in Havelock North, Nelson and Christchurch (J. Clearwater, 
pers. comm.). 


Hard data are lacking but the spread of T. brevifacies 
seems to have been associated with a decline in the 
abundance of some native leafrollers. For example, the 
leafroller species which was previously common on 
mangroves is now very hard to find and of those which are 
found, a very high percentage are parasitised by 

T. brevifacies (J. Dugdale and J. Clearwater, pers. 
comm.). It is probable that a more extensive study of the 
habits of the species in Australia would have revealed 
that it is not a species specific to a particular family 
of hosts but to a particular habitat and host size - it 
will attack any larvae of a particular size found more 
than about 30cm above the ground in an arboreal situation, 
e.g. orchard/light forest/light scrub (J. Dugdale, pers. 
comm. ). 


The ichneumonid Glabrodorsum stokesii, a parasite of 
lightbrown apple moth in Australia, was brought in at the 
Same time, in the hope that it would contribute to the 
control of lightbrown apple moth in New Zealand and also 
broaden its host range to encompass other, mative, pest 
tortricids. This has indeed happened, with records on 
brownheaded leafroller and greenheaded leafroller, and it 
is now a very common sight in gardens and orchards in the 
North Island and around Nelson. No attempt has been made 
to explore non-orchard habitats to determine whether it is 
also parasitizing other native species. 


Effect on beneficial insects. A recurring debate in 
biocontrol is whether the “ideal" natural enemy for a 
given situation can be pre-determined or whether all 
available natural enemies should be released in the hope 
that the best species or combination of species will be 
Sorted out in the field (Ehler 1982). Will introducing 4a 
whole complex of different parasites and predators to 
attack a particular host produce a risk of interference 
between parasites thus reducing the overall level of 
control? If so, it might be better to introduce just one 
or two carefully selected parasites, but how does one 
recognise an “ideal” natural enemy? Would an "r" selected 
or "k" selected parasite be best? One that is common in 
the region of origin or one where both host and parasite 
are rare? These are questions which are receiving 
increasing attention in the literature in recent years and 
information is gradually being accumulated to give us some 
sort of grip on such questions. If we could record our 
experience we could make a contribution to this debate and 
hence increase our probability of success in the future. 
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The increase of T. brevifacies seems to have been 
associated with a decline in the abundance of the 
introduced ichneumonid Xanthopimpla rhopalocerus in 
Auckland gardens though we have no reason to believe 
Xanthopimpla has been completely displaced. There is a 
little more evidence to suggest that the native 
Trichogrammatoidea species attacking eggs of Chrysodeixis 
eriosoma and other noctuids might have been eliminated as 
a parasite of C. eriosoma from the Auckland region by the 
introduced species Copidosoma floridanum (=Litomastix 
maculata). In the summer of 1975, Ron Cumber recorded 
94.6% (95% confidence limits 85-97%) parasitism of C. 
eriosoma eggs in Paihia and 96.4% (81.6 - 99.9%) 
parasitism of C. eriosoma eggs in Auckland (DSIR internal 
report). Between 1976 and 1979 I collected 556 Cc. 
eriosoma eggs in the Auckland region of which only six 
were parasitized by Trichogrammatoidea (2 in 1977 and 4 in 
1978) and observed a further 961 in the field at Mahurangi 
near Warkworth in 1980/81, of which none showed the 
characteristic blackening of Trichogrammatoidea 
parasitism. The data is not conclusive and contains some 
puzzles (e.g. why should the Trichogrammatoidea parasitism 
rate drop from 94.6% in one year in one part of Auckland, 4 


to around one per cent in the following few years 
elsewhere in Auckland), but there is room for concern. 


(d) Effect on pest population. To be an economic success (as tha 
opposed to an ecologic success - see Hall and Ehler, a 
1979), a biocontrol agent needs to reduce the population 1) 
level of its host to below the level of the economic } 
threshold. For entomophagous pests, the economic 4 


threshold will depend on the age of the plant, the life 

stage of the pest and may also differ between parasitized | 
and unparasitized hosts. May et. al (1981) showed that a 
parasite acting before a density dependent period in a 
host's life cycle can result in a pest population level 
higher than the parasite free level. What is of most 
concern is the population level of the most damaging 
stage. If Trichogrammatoidea was displaced in the 
Auckland region by Copidosoma and if, as the available 
data hints, both were capable of causing 95% parasitism, 
then we possibly have the situation where a parasite which 
killed a pest at the egg stage, was displaced by an 
egqg-larval parasite that did not kill the host till it had 
consumed 72.9% more than an unparasitized caterpillar 
(Roberts, 1982), and infinitely more (since an egg eats 
nothing) than an egg. 


Herbivorous Insects 


(a) Pest status, biology and ecology of target plant. As with 
insect biocontrol, the first important step of a plant | 
biocontrol programme is a study of the host. This should 
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(Db) 


include an investigation of the biology of the weed, the 
losses from it and the relative costs of alternative 
control methods. Harris (1980) gives several examples of 
weeds where public policy (including legislation requiring 
control of particular plants) is based on factors such as 
conspicuousness and has little relationship to the 
economic importance of the plant. In New Zealand the 
noxious plants legislation appears somewhat in the same 
light. Only in recent years have steps been undertaken to 
establish rigorous criteria for the classification of 
plants as noxious and the requisite studies been initiated 
to gather the information needed to reassess the status of 
those plants already gazetted. 


This aspect of biocontrol is the one that perhaps more 
than any other calls on expertise outside entomology. 
Plant ecologists are needed to address the biology and 
ecology of the plant and agricultural economists may need 
to work with the botanist to assess the economic impact of 
the plant. Then there is the wider issue of whether the 
community 1s agreed that the plant is a pest. 


Because the majority of insects do not arouse much 
interest in the general community, the public has, to 
date, shown little desire to be involved and consulted in 
biological control of insect pests. What interest there 
has been has generally been favourable - from farmers and 
horticulturalists looking forward to increased production 
for less cost, and from organic growers, home gardeners 
and concerned citizens who see biological control as more 
desirable than increased use of toxic chemicals with all 
its attendant risks. 


In contrast, because plants are perceived to have a wide 
range of values, public interest in control of weeds is 
generally greater and opportunity for that interest to be 
expressed must be provided. If the study of the plant's 
biology and pest status is accompanied by wide 
consultation then information can be gathered on the 
values placed on the plant by the community. Additional 
studies to evaluate the basis of these values may be 
appropriate (@g what is the value of gorse for native 
forest regeneration, soil stablization, bee and goat 
fodder etc). All this information will then be available 
for presentation in an Environmental Impact Assessment if 
the decision to proceed with a biocontrol programme is 
made. 


Effect on non-target plants, both native and introduced. 


The high level of awareness of the problems that 
phytophagous insects can cause no doubt provided the 
impetus for the early development of detailed procedures 
to evaluate the host specificity of potential agents for 
the biocontrol of weeds (eg Zwoifer and Harris 1971, 


gwolfecr 1974). In the New Zealand situation, key plants 
for testing are native plants closely related to the weed 
species and introduced plants important to agriculture and 
hocticulture. 


(c) Effect on host plants. Harris (1973) presents a number of 
approaches to selecting effective biocontrol agents. Any 
given agent may not be enough to kill the plant but may 
weaken it enough so that it is susceptible to other 
stresses oc forms of control. However in some situations, 
intermediate levels of control may be of doubtful value. 
For example disfiguring a plant but not killing it may not 
reduce its pest status but may reduce some of its 
benefits, e.g. attractive flowers or foliage. For plants 
that are beneficial in some situations but not when they 
spread out of control, the use of seed or fruit feeders is 
an option. 


(d) Effect on host plant community. The effect of killing a 
particular weed will depend on the composition of the 


surrounding plant community, the role of weeds in that 
community and the subsequent land management. In most 
situations, at least part of the benefits from the 
biocontrol of a weed will be lost as other weeds increase 
to occupy the habitat (Harris 1980). In some cases 
control of the weed may permit the use of the land for 
different purposes and the community may not be in 
agreement that the use is beneficial, e.g. control of 
gorse may lead to renewed attempts to farm marginal land 
best left to revert to native bush. 


Once a biological control agent is established and exerting 
control, the process becomes self-sustaining. This 
characteristic which helps make biological control so 
attractive as a control technique also means that particular 
care must be exerted in its use. Once released a biocontrol 
agent cannot be retrieved. Today, the responsible practice of 
biocontrol involves adequate pre- and post-release assessment, 
and the development of methods to assess Che potential risks 
and benefits of an introduction. Of particular interest to 
this symposium is the need to give consideration to how 
potential economic benefit can be weighed against potential 
risk to indigenous species and how much effort should be 
expended in evaluating that risk. 
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NEWS FROM AUSTRALIA 


The Australian Entomological Society held is annual meeting at Tanunda, 
in the wine growing area outside Adelaide in late May this year. 


This was attended by 132 delegates and is reported in detail in the 
Society's August News Bulletin (Vol 22, part 3). Fifty eight papers 

vere given, including a special 12-paper symposium devoted to arachnology. 
The papers are to be published as an Occasional Publication of the 

Society. This will give a useful overview of the current status of 
arachnology studies in Australia and will be available soon. 


New Zealanders who would like to attend a future conference of the Society 
should mark their calendars for September 1987 (Perth in Western 

Australia to coincide with the famous wildflower season ) and May 1988 
(Brisbane in Queensland to coincide with World Expo 88 being held in 


that city. ) 


The 3rd annual listing of post graduate projects in entomology being 
undertaken at Australian Universities appeared in the May bulletin of 
the AES (Vol 22 part 2). This year we managed to locate 231 individual 
projects working with insects at 17 universities. New Zealanders 
interested in this list may obtain a copy from me at Queensland 


museum. 


Geoff Monteith 
Australian correspondent 


NEW SOUTHERN LEPIDOPTERA RECORDS 


Brian Patrick | 
38 St Albans Road 
DUNEDIN 


This article records the presence in Southern New Zealand of 
several species of moths previously thought to be restricted 
to areas from Arthurs Pass northwards. Most are at present 
known from very few Southern localities but do show the 
richness of the moth fauna in Otago and Southland compared to 
other parts of New Zealand. 


SPECIES TYPE LOCALITY SOUTHERN RECORDS 


Epichorista speciosa Philpott Arthurs Pass MC Maungatua DN bred from 
Hebe odora at 800m. 


Harmologa pontifica Meyrick Mt Arthur Maungatua DN bred from 
| Tableland NN H.odorata at 800m also 
Mt Luxmore FD(Dugdale PC) 


Pyrgotis eudorana Meyrick nr New Plymouth Dunedin 
TK 
P. chrysomela (Meyrick) Kaeo ND Dunedin 
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Carposina sanctimonea Clarke Arthurs Pass Longwood Range SL Homer 
MC: WD FD Takitimu Mts SL & Blue 
Mts.SL 
(C.maculosa Philpott not known south of the Port Hills MC. has recently 
been found in Dunedin. ) 


Orthenches dictyarcha Meyrick Arthurs Pass MC Mt Cargill DN and the Blue 
Mts. & Slopedown Rng. both 


Calicotis crucifera Meyrick Taranaki but Dunedin & Invercargill. 
recorded south 
to Wetn. 
Graphania brunneosa Fox Mt Egmont TK Deep Cove FD 
(also recorded 
FN) 


Pasiphila cotinaea (Meyrick) Masterton MA Alexandra CO & bred from 
Olearia aff. odorata from 
Jordan Creek,Umbrella Mts. 
CO 600m. 


y poli Lomond OL Hump FD 
Dasyuris micropolis Meyrick Arthurs Pass Ben 
: WD: MC Homer area FD 


| Hunter Mts 
" tadees Prout Mt Peel NN Homer area, Hump 
iariee Murchison Mts. All FD and ¢| 


Takitimu Mts. SL 


Notoreas arcuata Philpott St.Arnaud Ra. Mt.Pisgah, Kakanui Mts 
MB:NN (Also CO and from Grampian Mts 
Arthurs Pass) MK. 

N. regilla (Philpott) Dun Mt. NN Remarkables, Rock & Pillars 


Lammermoors, Maungatuas, 
Rough Ridge, Danseys Pass 
and the Nevis Road above 
Garston, all CO except 
Mangatuas DN. 
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